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of the new 


Erecting the channel spans 


South Omaha Bridge over dry land in 


advance of shifting the Missouri River 


from the opposite side of the valley. 
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TONS 


Engineers from 5 state highway depart- 
ments witnessed this important strength 
test on a 20-ft. span ARMCO MULTI 
PLATE arch. The arch easily carried 350 
tons of metal ingots. 









N illustrating the attractiveness of Armco 
Multi Plate arches, the tremendous 





strength of these structures has not always 
been apparent. 








The earth or other fill material is placed 








directly against the thick, corrugated metal 





plates — there is no encasement. It’s the metal 





that carries the load. Consequently, high fills 
or the impact of heavy modern traffic hold 


















ARMCO CULVERT 












Wl? 
ARMCO 
MULTI PLATE 


for strong, modern bridges 
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IT’S THE METAL THAT 


MANUFACTURERS 
Middletown, Ohio 





no terrors for this strong, durable structure. 


It does not crack, break, or disjoint. 
Erection is simple— the plates for an ordi- 
nary arch can be assembled and bolted to- 
gether in a day’s time or less. Think what a 
convenience this means to the traveling pub- 
lic, in the matter of fewer and shorter detours. 


Mail the coupon for a free copy of our 
booklet on ARMCO MULTI PLATE. 





ASSOCIATION 


Please send me your latest 32-page free booklet on ARMCO MULTI PLATE. 


CARRIES THE LOAD 
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A MOMENT WITH THE PUBLISHERS 


Time to Park the Doctor’s Kit 


AST week this page dwelt on the fact of industrial 
L recovery and asked business — to sha 
its course ee thereby fulfilling a funda- 
mental responsibility to the people who, in the long 
run, can look only to business for their chance to earn 


a living. 


On the shoulders of government, however, rests an 
equally fundamental responsibility; for with modern 
industry has come an increasing interdependence be- 
tween government and business. This has not been a 
matter of conscious design or policy; it has been inevi- 
table. So it is futile to sigh for a relationship that 

with the conditions of another century. The fact 
is that the two are inseparably entwined in the everyday 
life of every citizen. 


r democratic government is to survive the impact 
of twentieth century technical progress, business, as 
such, must exercise an increasing influence in the coun- 
sels of government. Henceforth, the welfare of the 
— will depend less and less on purely political issues 
and more and more on the practical and commercial 
applications of technical progress that we call industry 
and business. The stability of our employment and the 
abundance at our disposal will depend on how success- 
fully government may foster productive industry and 
legitimate trade. 


Equally is it true that government must exercise an 
increasing supervision over the affairs of business, espe- 
cially of finance, so that a necessary concentration of 
economic power may not be perverted from creative and 
productive ends to pure acquisition’ and exploitation, 
thereby undermining the faith of the people in their 
political and economic institutions. 


Business power that would frustrate the efforts of 
government to protect the people against exploitation 
and governmental power that would hamper or super- 
sede the efforts of private enterprise to administer pro- 
ductively the economic life of the nation are equally 
dangerous to American institutions. Between these ex- 
tremes we have no choice; either leads to disaster. Only 
through mutual respect and toleration can government 
and business best serve all the people. 


_Conscious of all this and in view of the conditions 
cited a week ago, this writer is persuaded that it is time 
for government to relax the hold it assumed two years 
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ago in the exercise of its responsibility to this partner- 
ship. It may be true that business, in its panic, had 
sought security in a governmental protectorate, that in 
its distress, it had begged for the needle. It may have 
been willing even to trade its birthright of individual 
initiative and free competition for governmental pro- 
tection against the hazards of the hour. 


But that is no reason why government now should 
ignore the fact of convalescence. It is no reason why 
government should frighten the patient out of resuming 
his normal functions or plan to take over more of his 
activities. What though some business, in its hysteria, 
should have invoked a governmental straight-jacket to 
avert self-destruction? With restored mental balance 
we might now seek to relax such restraints rather than 
contemplate sewing them on permanently. 


Even the most competent medical care seeks only to 
set up conditions under which nature can effect a cure. 
Sooner or later, if the patient is to recover, heroic and 
artificial measures alike must yield to the normal proc- 
esses of convalescence. During the last two years sick 
business has had from its governmental doctors a variety 
of treatment—stimulants, restraints, correctives. Sup- 
pose, for a moment, that all these were necessary, val 
chosen and beneficial. Assume, moreover, that a few 
corrective measures may still be in order to forestall a 
recurrence of the chronic ailment. 


| Meme assuming all this, the time has come to park 
the doctor’s kit and to give nature a chance. With 
respect to the future, it would be well to explain to the 
patient, clearly and definitely, just what should eventu- 
ally be done and then to let his wounds heal up, his 
jaded nerves quiet down and his strength build up. 





If it be the responsibility of business to carry on with 
confidence, it is equally the responsibility of govern- 
ment to encourage the process. And it is reasonable 
to surmise that unless the present doctors do let nature 
put the patient on his feet within the next twelve 
months, the American people will engage a new group 
of advisers. That’s how the present staff got their jobs. 


CxittanT “Rivebin 
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VELOCITY CONTROL... 


. . . Vital to the Engineer at His Throttle! a 
... All-lmportant to the Quarryman! 





The right control of velocity—the right control 
of strength—gives the difference between day 
and night in quarry blasting. Rock conditions 
vary tremendously—hard, soft, brittle, tough, 
resilient, fine, coarse, just to mention a few of 
them—with every one, the quarryman’s problem 
is to select the right explosive to giveideal control. 


Now, with Apex, the new Atlas quarry explosive, 
the quarryman is offered Velocity Control for the 
first time. Apex is made in three grades—with 
three velocities (high, medium and low) to each 
grade—to assure the quarryman selection of the 
explosive with the right velocity in each grade 
that is best for his rock formation. 


Apex is not a magic solution for all quarry-blast- 
ing problems. But experience with Apex demon- 
strates that it represents a great advance in 
supplying controlled force to quarry blasting. 
Apex promotes better fragmentation, favorable 
drilling costs, lower blasting costs and higher 
shovel production. The distinctive, flexible 
waterproof cartridge packing further extends the 
adaptability of Atlas Apex. 


We invite quarry operators to let the Atlas 
representative demonstrate Apex. 


U. S. PATENT 1890726 
The Flexible Waterproof Cartridge 


ATLAS POWDER COMPANY, WILMINGTON, DEL. 


Cable Address—Atpowco 
Everything for Blasting 
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In the News: 


Tue Bic News OF THE WEEK concerned 
the relief-works program and originated in 
the Advisory Committee on Allotments, 
which made recommendations to the Presi- 
dent for spending over a billion dollars. 
The Bureau of Public Roads was down 
for one-half of the total amount, the PWA 
Housing Division for one-quarter, the 
Corps of Engineers, the state of Wisconsin 
(under an interesting arrangement) and 
the Resettlement Administration for $100,- 
000,000 each. 


BIG AND SIGNIFICANT, too, was the an- 
nouncement of wage rates that will apply 
on relief-works projects. They range, 
geographically, from $19 to $94 per month 
tor 130 to 140 hours of work. 


FASCINATING TECHNICALLY, but criticised 
on both economic and political grounds, the 
proposed Passamaquoddy tidal plant, near 
Eastport, Me., was recommended for an 
allotment of $10,000,000. The Corps of 
Engineers would build it. 


WIsconsIN lumped all of its non-federal 
projects together in applying for relief- 
works money. The 140 projects—city and 
state—aggregated some $200,000,000. An 
allotment of $100,000,000 was recom- 
mended, of which $70,000,000 would be a 
gift, subject to certain conditions. 


MACHINERY was set in motion last week, 
by introduction of a bill by Senator John- 
son of California, to remove the impasse 
on Parker Dam caused by the Supreme 
Court decision. Arizona wants its pro- 
posed Parker-Gila irrigation project in any 
compromise that may be worked out. 


DENMARK opened its $8,000,000 rail and 
highway bridge over the Little Belt last 
week, amid official ceremony. It joins one 
of the nation’s principal islands to the 
mainland of Europe and thus makes 


Copenhagen (on another island) more 
easily accessible, by replacing ferries with 
new diesel streamlined trains. 


Next MONTH has been set as the date 
for the opening of a new block of low-cost 
apartments bythe Prudential Life Insur- 
ance Co. in Newark, N.J. This brings the 
company’s investment to $2,330,000 for 734 
apartments, which rent for $8.50 to $10.50 
per room per month. The buildings cover 
24 per cent of the plot, the interior of 
which is a municipally owned park. 


A BILL, now in the final stages of enact- 
ment, will increase the bond-issuing power 
of the Home Owners Loan Corp. (distress 
mortgages) by $1,750,000,000, permit it to 
accept new loan applications, to invest 
$300,000,000 in private lending institu- 
tions, and to reduce premium rates and 
assessments for thrift institutions insured 
under the Federal Savings and Loan In- 
surance Corp. It is held to be a step 
in transferring home-mortgage lending ac- 
tivities from federal to private administra- 
tion. 


PassaGe of the Wagner Labor Disputes 
Bill by the Senate pleased union labor, 
since it establishes the “majority rule” for 
employee bargaining. The bill provides 
for the establishment of a “permanent 
labor relations board.” 


In This Issue: 


A New Brupce is approaching comple- 
tion over the Missouri River at Omaha. 
Some 4,300 ft. long, it includes a two-span, 
1,050-ft., continuous truss for the channel 
crossing, which, in common with the rest 
of the bridge, was built on land in ad- 
vance of a program of the Army Engi- 
neers to shift the channel from the east 
to the west side of the valley. 
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Load Transfer at Transverse Joints......... 746 


BY CLIFFORD OLDER 


An Engineer’s Recollections—VI 


BY JOHN F. STEVENS 


New Equipment and Construction Materials. 760 


AN INTERESTING SOLUTION to a sewage- 
treatment problem, complicated by public 
policy as well as technical difficulties, is 
described in an article on the new plant 
at St. Albans, Vt. The outfall is mechani- 
cally ventilated for 6,000 ft. of its length, 
to serve as a supplemental aerator. 


THe SEVENTH ARTICLE in the series 
“Aerodynamics and the Civil Engineer” 
discusses the relation of wind velocity to 
height above the ground. 


OrEGON HIGHWAYS now are designed for 
speeds up to 100 miles per hour, to make 
it possible to drive safely at normal speeds 
of 60 and 70 m.p.h. The high-speed de- 
sign calls for new refinements in the layout 
of both horizontal and vertical curves. 


TUNNEL DrivING AND LINING at Fort 
Peck Dam constitute one of the major 
problems of that great undertaking. Early 
stages of the work are described in the 
second article reviewing the Fort Peck 
operations. 


Discussion of the important question of 
load transfer at expansion and contraction 
joints in concrete pavements leads to a 
conclusion that effective shear joints are 
an economic necessity. 


Coming Articles 


Lasr Year when the fire that all but 
destroyed the Chicago stockyards leveled 
the famous old Amphitheatre, home of the 
International Live Stock Show, a decision 
was immediately made to build a new 
exhibition building, larger and more 
modern than its predecessor. The new 
building was in service within six months 
and in addition incorporated striking ar- 
rangements of both steel and concrete 
framing, which will be described in next 
week's issue. 



























the Success Story o 
White Concrete Traffie Markers 


They cost less. They are more efficient. That is the simple 
success story of white concrete traffic markers. 
we 


Why do they cost less? Because these markers are made of 
solid white concrete, built into the pavement. They never 
need replacement. The installation cost is the only cost. 


ge 





Why are they more efficient? Because they have a dense, 
hard, stain-resistant, white surface. They never fade out. 
They never wear away. They are always white, day and 
night—always on the job, good weather and bad. 


ww 


Hundreds of miles of white concrete traffic markers (like 
those on this bridge in Wichita, Kansas, installed by the 
Kansas State Highway Dept.) are today proving this suc- 
cess story of less cost, greater efficiency. Want the details? 
Write Universal Atlas Cement Co. (United States Steel Cor- 
poration Subsidiary), 208 South LaSalle Street, Chicago. 


ATLAS WHITE TRAFFIC MARKERS 


Made with Atlas White Portland Cement — Plain or Waterproofed 
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The continuous truss furnishes two 525-ft. navigation openings. 


Building a Bridge for a 


Future River Channel 


Construction of new Missouri River toll crossing at Omaha carried out on land 
by coordinating work with channel-shifting operations contemplated to place the 
channel under a 1,050-ft., two-span continuous truss in the mile-long structure 


NEW highway crossing of the 

Missouri River at Omaha, Neb., 

is rapidly approaching comple- 
tion. Economically it is notable because 
it affords a direct connection between 
lowa livestock-raising territory and the 
Union Stockyards in South Omaha, and 
because it permits traffic to bypass the 
congested streets of Council Bluffs, Ia., 
and the Omaha business district, which 
are connected by the only other vehicu- 
lar river crossing in many miles—the 
Douglas St. Bridge owned by the street 
railway company. There are nineteen 
crossings of railroads at grade on the 
present route in Iowa; there will be at 
most one and probably none on the new 
route, which is also several miles 
shorter. Technically, the project com- 
mands interest by virtue of a 1,050-ft., 
two-span continuous truss founded on 
piers resting on rock 85 to 95 ft. below 
ground elevation, and because it con- 
tains nearly a mile of high-level viaduct 
approaches and a 54-mile approach road 


built on 400,000 cu.yd. of earthfill. From 
a construction standpoint, the mile-long 
bridge is unusual if not unique, for 
practically all of it was built on land 
while the river channel was slowly 
being moved across the valley from 
east to west. 

The South Omaha Bridge is being 
built by a special bridge commission of 
the city of Omaha as a toll project, 
financed by a $1,650,000 PWA loan 
and grant. A bridge at or near the 
present location was proposed about 
five years ago, but a bond issue of 
$2,000,000 to construct it was defeated 
in the 1930 elections. Put up again in 
1931, the bond issue carried, and the 
engineers were employed. Failing to 
sell the bonds privately, the city formed 
the Omaha Bridge Commission in 1933 
as a legal body to apply to the PWA 
for financing. The approved loan and 
30 per cent grant were received in the 
fall of 1933. Self-liquidation will be 
effected through relatively low tolls cor- 


responding to those now in force on the 
Douglas St. Bridge. 

On their first design, the engineers 
had provided seven 400-ft. truss spans 
for the river crossing, supplemented by 
about 1,900 ft. of viaduct approach. 
The 2,800 lin.-ft. of through spans, all 
at a maximum height for navigation 
clearances, was required by the War 
Department because at the time no final 
plans had been made for the ultimate 
location of the river channel. It was 
deemed possible that a channel about 
1,000 ft. wide might be established in 
any part of this width. About a year 
after the first War Department permit 
was granted, however, funds were made 
available for the improvement of the 
Missouri River, and the final location 
of the channel was fixed. The great 
number of long spans at high clearances 
then became unnecessary. A_ revised 
bridge plan was made with two 525 
ft. navigation openings across the future 
location of the channel, and a new War 
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FIG. 2—LOCATION of new bridge and 
Omaha, Neb., and Council Bluffs, Ia. 
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51-mile approach highway in relation to 


Present Iowa traffic bound for Omaha stock- 


yards district or the West must cross the river at the business section of the city. 


Department permit was granted for the 
revised plans. It was thus feasible to 
provide a descending grade to the east 
immediately beyond the east line of the 
channel, permitting the use of shorter 
and more economical deck spans and a 
considerable reduction in the total 
length of the bridge. 

It was on these plans that the PWA 
financing was arranged. The change in 
plans effected a saving of some $400,- 
000 over the originally planned expend- 
iture, and approximately this amount of 
money is being spent by the War De- 
partment in directing the river channel 
under the two high-level navigation 
spans. 

The contract for the bridge was let 
in the spring of 1934 for $1,035,468, 
and an additional contract involving 
$245,000 was awarded about the same 
time for grading work on the long Iowa 
approach road. The location of the 
bridge and of the former circuitous and 
heavily traveled route between U. S. 
Highway 6 or 34 in Iowa and the stock- 


FIG. 3—PLAN and elevation of South 
Omaha Bridge project, which includes a 
1,050-ft. continuous span, long deck truss 
approaches and a 51/3-mile 
approach highway. 
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yards district in Omaha are shown on 
the map. 


Design provisions 


Fig. 3 is an elevation and plan of the 
bridge. The Omaha plaza at 13th St. 
and Missouri Ave. is on the western 
bluff of the river valley about 75 it. 
above the bottom land. Beginning with 
two concrete girder spans, totaling 
about 107 ft., the western approach to 
the channel spans consists of 1,490 ft. 
of steel deck trusses on steel bents and 
towers, in spans varying in length from 
159 to 111 ft. The channel crossing, a 
1,050-ft. continuous truss in two spans 
of 525 ft. each, is followed by three 160- 
ft. deck truss spans, two 100-ft. girder 
spans and thirty 35-ft. steel beam spans 
on concrete piles that connect with the 
new approach road, a fill across river 
bottom, and farmland extending 54 
miles to a junction with U. S. Highway 
34. In this approach road there are a 
plate-girder railroad grade-separation 
struéture and a small concrete bridge 
over a creek. Exclusive of the approach 
fill, the bridge is 4,378 ft. long. 

The bridge was designed for H-15 
loading, but provision for design for 
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double live load at 50 per cent i: 
over usual unit stresses gave a 
structure about equal to H-. 
ordinary unit stresses. The unit st 
given by the A.A.S.H.O. specific 
were used throughout excepting 
that an allowable unit stress in con 
sion for double live load was wu 
which conformed to the column : 
ulas used in the new A.R.E.A. - 
fications for railway bridges, with 
allowance for change in basic 
stress. For silicon steel, which © 4; 
used in the continuous truss, the a 
able unit stress in tension was tak: 
36,000 Ib. per sq.in. and in compre- 
at 28,500-0.66L’/R*. Throughout 
design of the entire bridge, exte: 
use was made of 18-in. ship-cha: 
sections, amounting almost to stand. 
ization. 

Channel Spans—The 1,050-ft. n 
over the new channel of the Missov:; 
River was constructed as a continu. 
span rather than as two simple spin. 
both for economy and improved appe«: 
ance. There was some saving in met! 
in the trusses, a saving in the num) 
of floor joints, some reduction in th: 
size of the center pier shaft due to onl) 
one shoe being required for the cor 
tinuous span, and some saving in ere: 
tion due to the elimination of temporar) 
ties over the center pier. Floor pane!- 
are 32 ft. 9} in., and the floor systen 
(28 ft. wide center to center of trusses ) 
is arranged so as to use only three main 
stringers, 94-ft. centers, with cross 
beams on-top of these stringers space: 
at 3-ft. 3-in. centers, to carry the floo 
slab. 

The 224-ft. roadway slab is thickene: 
4 in. to allow for wear. Provision wa; 
made in the design for a future pave 
ment weighing 20 lb. per sq.ft. An 18 
in. wide curb composed of a steel chan 
nel laid flat is used on either side of th: 
roadway. The slab reinforcing consists 
of pressure-welded trusses with tem 
perature and distribution bars wired t: 
the trusses at intersections. Except for 
the concrete pile trestle, all floor slabs 
have their main reinforcing parallel to 
the center line of the bridge. 

Deck Trusses—The approach spans 
are of deck-truss construction, a War- 
ren system being used throughout as 
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on the continuous span; the trusses are 
spaced 154 ft. c. to c. The details on 
the approach trusses were reduced to a 
minimum by the use of rolled sections 
for all of the web system and built I- 
sections made of four angles and a web 
plate elsewhere. For the Nebraska ap- 
proach viaduct, longitudinal rigidity 
is provided by towers spaced about 330 
ft. c. to c., two steel bents being pro- 
vided between each pair of towers. The 
truss spans are constructed as simple 
spans. At each bent a single shoe with 
two pins is provided on each column, 
with separate end posts and floor beam 
for each of the two spans meeting at the 
bent. The floor stab is discontinuous at 
this point, with the ends of the adjacent 
slabs protected by embedded angles. 

Expansion joints on the approach 
viaduct are provided at the centers of 
the towers, each of the adjacent spans 
cantilevering out from the tower 
column to this point. The floor system 
is simplified to as great an extent as 
practicable by eliminating all stringers. 
The panel length of the trusses is in 
general 10 ft. with floor beams at each 
panel point; a 10-in. floor slab spans 
from floor beam to floor beam. 

Deck Girders—On the concrete pile 
viaduct four stringers per span are used, 
spaced 64 ft. on centers. The floor slab, 
84 in. thick, cantilevers beyond the 
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FIG. 4—CONCRETE for the 
mixed at a central plant (left) located at 
about the center of the project. Transpor- 
tation was by industrial railway in bottom- 
dump buckets that were handled into the 
forms by a crawler crane. Right: the last 
20 to 40 ft. of sinking for the deep piers 
of the continuous truss span was done under 
air, with much of the material removed 
through blowpipes. 


piers was 


outer stringers, to carry a concrete curb 
18 in. wide. Expansion joints are pro- 
vided at intervals of four spans, and 
the stringers are continuous for this 
length, being furnished in 70-ft. lengths 
and fully spliced at the joint between 
sections. At the expansion joints, which 
are located 34 ft. from the center lines 
of the bents, a hanger detail is used to 
avoid a sliding joint for the beams. 

Each bent consists of four precast 
piles 2 ft. square and 75 ft. long sur 
mounted by a concrete cap. In order to 
simplify the bearing details of the 
stringers on the caps and to allow for 
errors in location of the pile bents, the 
sole plates are not bolted to the stringers 
but will be field-welded to the stringer 
flanges. 


FIG. 5—SOUTH OMAHA BRIDGE ad- 

vancing east over dry land as Missouri 

River channel is being shifted west to a 

final position under the two through-truss 

spans. View shows steel-raising derrick 

on approach and central mixing plant near 
first ‘‘river’’ pier. 


An _ inspection provided 
on all of the deck truss and deck girdet 
spans at 
bottom 
spection. 
Toll Plaza — Considerable 
is devoted to securing a good appear 
ance at the Nebraska end of the 
ture where the bridge passes 
boulevard on an ornamental concrete 
span about 70 ft. long. The toll house i 
placed on a platform in the center of 
the roadway just beyond the west end 


Hey . 
WaikWay is 
about the elevation of the 
chord, to aid maintenance 1 


attention 


struc 


over a 


of this concrete span, and canopies are 
provided over the roadways, to give 
protection to toll collectors. The road 
way is widened at the toll house to give 
for four lines of traffic, two on 
each side of the house. This necessary 
widening is effected by the use of long 
224-ft. 
roadway on the structure proper. <A 
rather large plaza is provided between 
the toll house and 13th St., with light 
ing and trafic for control of 
traffic. stone hand-rail 
will be provided along the edges of the 
plaza with appropriate planting outside. 
Concrete hand-rails will also be pro- 
vided along the concrete span, but else- 
where throughout the 
hand-rails 
two 5-in 
lacing. 


space 


radius curves connecting to the 


signals 
Concrete or 


structure the 


will be of steel consisting of 


Z-bars 


connected by bar 
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Section A-A 


FIG. 6—CAISSON for deep piers. Sunk 
as far as possible by open-dredging through 
three 7'2-ft. wells, the caisson was con- 
verted io air work by plugging two of the 
holes and installing a lock over the third. 


The 54 miles of approach connecting 
the east end of the bridge with the lowa 
state highways consist largely of road- 
way on embankment. The highway is 
laid out with maximum curves of 2 deg. 
30 min., with superelevation to care for 
a speed of about 50 miles per hour. A 
20-ft. concrete pavement is provided, 
7 in. thick in the center and 10 in. at 
the edges. It is reinforced throughout 
with wire mesh and is laid on subgrade 
paper. Joints filled with #}-in. sponge 
rubber are provided at 40-ft. intervals; 
they are detailed for definite shear 
transmission. 

The embankment is 34 ft. wide be- 
tween shoulders, with 3-to-1 slopes, ex- 
cept that where guard fence is used the 
slopes are reduced to 14 to 1. Steel 


Road mnt ee £1 616.50 


VAN 
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band guard-rail is used where such pro- 
tection is needed. The embankment is 
from 8 to 10 ft. high for length of some- 
what over 2 miles adjacent to the river 
Enough right-of-way was purchased 
to provide borrowpits Arsuahant the 
length of the embankment. Right-of- 
way fencing is placed inside the borrow- 
pit, to make these areas available for 
use by adjacent property owners. 


Construction planning 


In initiating the construction pro- 
gram, pier sinking was planned to co- 
ordinate with the river-regulation work 
of the army engineers, which involved 
shifting the channel from the east to 
the west side of the valley. By such co- 
ordination it was possible to construct 
all foundations on land. As indicated on 
the map (Fig. 2) a series of permeable 
pile spur dikes had been built in 1932 
and 1933 upstream from the bridge site. 
These dikes, in eliminating a double 
channel that had existed just below the 
Union Pacific Bridge, stopped the de- 
struction of valuable farmland on the 
Iowa side and shifted the channel about 
halfway to its final destination or until 
its west bank was just east of the loca- 
tion of pier 6 of the new bridge. 

In 1934 dikes were installed below the 
new bridge site, and a further shift of 
the channel westward was begun. 
Fortunately for the bridge contractor, 
exceptionally low water reduced the 
bank-cutting power of the river, so 
that the shift was unusually slow. The 
plan followed was to build all of the 
foundations west of the channel as 
rapidly as possible, using land equip- 
ment, ard to follow this by steel erec- 
tion that would progress from west to 
east as the river channel was shifting 
from east to west. It was hoped by the 
time steel was up to about pier 6 (west 
bank of the channel at the start of the 
work), that the channel would have 
shifted far enough that the remaining 
piers 7 and 8 and the pile trestle could 
be built from land. If the channel did 
not move, these last foundations could 
be built with floating equipment. Such 
a program, involving postponing part 
of the foundations until after steel erec- 
tion was well under way, was econom- 
ically possible because a single contrac- 
tor held both the substructure and 
superstructure contracts. 

Twenty-five foundations, exclusive of 


FIG. 7—ERECTION DIAGRAM for 1,050- 
ft. continuous truss, showing location of 
steel erection bents. 
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the thirty pile bents, were re 
be constructed. Three of these 
2 and 3, which support the c 
truss, were to be carried to roc! 
borings indicated was located at | 
—85 and —94 ft. respectively. 
the continuous truss the fou 
are shallow concrete pedestals 
in-place concrete piles, while 
this truss heavy footings on tim! 
support tall concrete pier shaits. 

Foundation operations were } 
three points: pier 3, pier 4 a 
B15. Opposite the latter point a 
concreting plant was installed «a 
nected to the railroad running 
the base of the Omaha bluff by a 
ard-gage track, placed parallel \ 
bridge center line. As shown in | 
the track bisected the plant layo. 
aggregate stockpile and an ce! 
water tank being on one side 
bins, weighing batchers, cement 
and mixer on the other. <A loco: 
crane was used to unload the m 
cars, to charge the bins frorn the 
pile and to raise platforms carryi: 
ment sacks to the mixer floor. The | 
mixer discharged on the opposit: 
of the plant. For the piers east 
plant, trains of three narrow-gag 
cars each carrying a l-yd. etomn- 
bucket were run under the mixer 
charge, and these cars were haul: 
the pier sites by a gasoline locon 
operating over an industrial track 
on a pile trestle parallel with the bri 
center line. For the pedestal fou 
tions west of the plant, small tip-: 
body trucks were used to transport 
mixed concrete. 

All concrete was made with 
gravel aggregate obtained from 
Platte River. This aggregate in 
eral requires about 3 of a bag mo 
cement than a stone aggregate, to 
cure equal strength. It was scree! 


and recombined to secure a minim 
The contract: 
were awarded on the basis of the co 
tractor producing concrete to meet cv 


fineness modulus of 3.85. 


tain minimum required strengths 
sach class of work. All aggregates \ 
weighed, and all concrete except tha: 
the pier bases was vibrated. 

The deep foundations for piers | 


and 3 were started as open-dredged cv 


crete caissons and completed under 
as follows: pier 1, 66 ft. open, 18 


air; pier 2, 50 ft. open, 35 ft. air; pic 


3, 55 ft. open, 39 ft. air. The cais-0 
for pier 2 was 22x52 ft. in plan, wh! 
those for the other two piers we 


16x50 ft. 
In designing the 








caissons spec)! 
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care was taken to secure an arrange- 
ment that would have maximum ef- 
ficiency for either open or pneumatic 
work. As a consequence, each caisson 
was supplied with three 7}-ft.-diameter 
iredging wells, to accommodate clam- 
hell buckets easily. Then, for conver- 

to a pneumatic caisson, provision 

; made for installing plugs in each of 
the shafts and for connecting the air 
lock. As shown in Fig. 6, a keyway 
was left about 40 ft. above the bottom 
of each shaft. When air work was re- 
quired, the concrete for the plug, which 
was about 4 ft. deep, was poured on a 
timber platform set in this keyway. A 
piece of 3-ft. pipe was placed in each 
plug, to serve as an opening for con- 
creting the working chamber and the 
lower part of the shaft after the caisson 
had been sunk to rock and cleaned out. 
\lso the air locks were attached to these 
pipes, the center lock being used as a 
manshaft and the two outside locks as 
material shafts. 

Because most of the material encoun- 
tered on these three piers was river mud 
and sand, only the bottom 2 ft. of the 
concrete cutting edge was armored with 
a steel plate; a steel angle with down- 
standing leg was used for the tip of the 
cutting edge. The caisson was equipped 
with blowpipes, and much of the mate- 
rial was removed through them (Fig. 
4). Air was supplied by two diesel 
compressors located in a shed at the 
concrete mixing plant. An interesting 
fact in connection with these three piers 
was that rock was encountered at the 
exact elevation indicated by the wash 
borings. 

For the five piers east of the main 
span, combination steel and wood cribs 
were used. After being sunk to required 
elevation, timber piles were driven under 
water and a tremie seal coat was placed. 
The remainder of the concrete for the 
footing was poured in the dry, follow- 
ing which the tall concrete pier shafts 
were constructed. 

As stated, concrete was brought to 
the pier sites from the central plant in 
bottom-dump buckets on industrial-gage 
flat cars. For the foundations, these 
buckets were handled into the work by 
the stiff-leg derricks used for excavat- 
ing, but for the tall pier shafts a 
crawler crane was utilized with a long 
boom operating on a corduroy road and 
timber pads. 


Steel erection 


Erection of the superstructure started 
at the Omaha end and progressed east, 
using a 15-ton steam traveler derrick on 
top in conjunction with a locomotive 
crane and a gin pole on the ground for 
the deck truss spans west of the 
through truss, thereafter using the 
traveler by itself. For the latter work, 
talsework was required; the majority 
{ the deck trusses in the Omaha ap- 
proach were raised from the ground 
complete without the necessity for 
falsework. Steel was brought in by 
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rail, switched to the tr 


bridge and unloaded either at its prop issembl n the ground and ratsed 


erection point or in a material 
the central concreting 

The first operation 
raised timber platform | 
Omaha abutment 
equipment could 1 
the first span 
second span cross 


tracks, both of these 
on falsework. For 


on whicl 


we assel 


spans, however, the 
ind the gin pole wer 


FIG. 8—A WEST APPROACH TRUSS being lifted into place by the traveler and 
a gin pole powered by the locomotive crane whose boom shows at the left. 
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FIG. 9—CANTILEVER ERECTION of the second span of the 1,050-ft. continuous 
truss. In the left foreground are the timber pads on piles for supporting the erection 
bent at panel point L10’. 
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to erect the trusses.of the next span. 

For the structure east of pier 1 steel 
was brought up to the erection 
traveler along the deck of the com- 
pleted structure. To accomplish this, a 
stiff-leg derrick was set up over the 
tower at pier B12 near the steel storage 
yard. The locomotive crane moved the 
steel within reach of this derrick, which 
raised it to deck level and loaded it on 
cars that were run forward to the 
traveler by dinkey locomotives. The 
traveler was so designed that the loco- 
motive and the flat cars could run be- 
neath it and out in front. 

The two 525-ft. spans of the continu- 
ous truss were erected by the cantilever 
method. As shown in Fig. 8, the first 
four panels were erected on falsework, 
to provide a base from which cantilever 
erection could begin. Steel erection 
bents set on pile clusters were then in- 
stalled, being placed at panel points L6, 
L10, L10° and L4. (A fifth landing 


point was at pier 2 at the center of the 
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1,050-ft. span, panel point L16 of the 
truss. ) 

The only members that required ad- 
ditional material for erection were the 
floor beams over the erection bents and 
over the center pier, which had to take 
jacking ractions of 100 to 150 tons at 
the bents and of about 225 tons at the 
pier. Stiffeners and additional end con- 
nections were added to the four floor 
beams over the bents, while the extra 
large bending moment at the pier re- 
quired a change of flange angles from 
6x4x11 1/6-in. carbon steel to 6x6xj- 
in. silicon steel, also stiffeners. 

Field riveting of the tension members 
was completed before any dead load was 
permitted to come into the member. 
Joints at which compression members 
abutted were not riveted until sufficient 
dead load had come upon the joint to 
bring the members into full bearing. 
Thus the lower-chord splices were com- 
pletely riveted as erection progressed, 
while the top-chord splices were riveted 


Highway Design for Speeds 
Up to 100 Miles Per Hour 


Curvature, sight distance and superelevation are 


analyzed in their relation to 


maximum safe 


speeds on Oregon’s highways, where main traffic 
arteries are designed for exceptionally high speeds 


By R. H. Baldock 


State Highway Engineer, Salem, Ore. 


automobiles has a tendency to make 

highways obsolete. This has been 
particularly true in recent years, and it 
applies most frequently to highways 
built a decade ago through rough coun- 
try. Such routes are very likely to have 
standards of design, particularly in 
vertical and horizontal curvature, in- 
adequate for safe travel at present-day 
vehicular speeds. Relocation of many 
such roads has become necessary, and 
for each case construction costs and the 
volume of traffic must be balanced to 
determine economical standards of con- 
struction. There are other cases, how- 
ever, in which the engineer must decide 
on standards of construction largely on 
the basis of what speeds it will be safe 
and altogether desirable to provide for. 
In the hope of contributing something 
on such problems, the author has set 
down the following notes on observa- 
tions and standards worked out for 
state highways in Oregon where the 
practice now is to design all trunk 
highways, except through mountains, 
for vehicular speeds of 75 to 100 m.p.h. 

There is satisfaction in the fact that 


[ estomotites has in the design of 


changes in the design standards of 
Oregon state highways, which began 
to be made several years ago as higher 
speeds were taken into consideration, 
quite definitely have been justified by 
the steadily increasing average speeds 
at which traffic is moving over major 
highways. For example, cars of this 
year’s model, even those in the lowest 
price range, all are designed for speeds 
of at least 80 to 90 m.p.h. Braking 
power, too, has been considered so 
effectively that present-day stock model 
cars place the problem of designing for 
higher speeds squarely before the high- 
way engineer who would build modern 
highways. 

Oregon has recognized this situation 
by a change in highway design stand- 
ards and by repealing the statute that 
made it illegal to travel state highways 
at more than a stipulated speed. Under 
the present law, in case of accident, a 
driver who was traveling at high speed 
may have to undertake the burden of 
proof in a controversy over cause; but 
high speed in itself is not illegal in 
Oregon, and automobiles travel daily 
over Oregon’s highways legally and 
safely at speeds of 60 to 70 m.p.h. 

In establishing standards of design 
for highway construction the ideal basis, 





only as the falsework behind 1 
released after the truss had be: 
to its true cambered position. 

For each of the three 160 
truss spans in the east appro. 
falsework towers will be utiliz: 
towers, of timber, will occupy 1 
panel from each end of the tri 
mitting the bottom chord to be 
in three pieces. Five erection 
will comprise the top chord. 

The South Omaha Bridge \ 
signed .and its construction is 
supervised by Ash, Howard, Ne 
Tammen, consulting engineers, | 
City, Mo., for whom R. N. Ber 
is resident engineer. Contract f 
substructure and superstructure ; 
by the Kansas City Bridge C 
whom C. W. Cubbage is general 
intendent, assisted by C. S. T) 
superintendent for steel erection. 
Wickham & Co., Council Bluffs, 
was the contractor for the 54-mile 
way approach. 


of course, would be to make the de-<ign 
for a stipulated maximum speed. | 
public highway, however, various 1 

of traffic must be accommodated, 
many factors enter into the condi: 
and limitations that must be met 

the following are outlined some o/ 
major factors affecting the desig: 
highways with relation to speed oi 
hicular traffic as these factors \ 
studied and applied on the Oregon sta: 
highway system. Primarily, these 
the selection of standards for wi 
grade, superelevation, horizontal 
vertical curvature and easement on 
curves of both types. ; 

Early in the consideration of vehic- 
ular speeds it was determined that three 
speeds would have to be considered, a; 
follows: 

1. Critical speed, the maximum tha 
can be attained with the standards used 
and beyond which only the most skilliu! 
racing drivers can operate without ex- 
treme hazards. 

2. Designed speed, 80 per cent of the 
critical speed and a speed that is saie 
for skillful drivers. 

3. Recommended safe speed, which 
takes into account normal traffic co 
ditions and the limitations of the or«|:- 
nary driver. Hence, a speed somewhat 
less than the designed speed. 

Regardless of the possibilities of 
further improvements of automobile ( 
sign and the straightening of highways 
to eliminate hazards affected by the typ 
of construction, there is a human ele- 
ment to be considered that places 
definite limit on high speeds. This 
limit, however, even for the average 
driver, suggests safe speeds exceediny 
50 to 70 m.p.h., depending upon the 
highway standards used. Therefore, t» 
allow leeway for future improvemertt 
in the ability of the average driver an! 
to provide a margin of safety for present 
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FIG. 1—LIMITATIONS on critical speeds 
imposed by curves up to 35 des. 


driving speeds, highway standards that 
permit speeds of 60 m.p.h. in the moun- 
tains and 100 m.p.h. in the valleys seem 
to the writer to be fully justified. 

The critical speed of an automobile 
on a highway is controlled by the fol- 
lowing factors: (1) the ability of the 
operator to function properly—the hu- 
man equation, particularly in emer- 
cencies; (2) the ability of the mecha- 
nism of the vehicle to operate at high 
speeds without undue hazard; (3) the 
stopping distance or the distance trav- 
eled during the reaction time of the 
operator plus the braking distance; (4) 
the curvature, with which is involved 
easement, superelevation and_ tractive 
resistance—all of which are brought 
into the equation for centrifugal force; 
(5) the horizontal sight distance on 
curves, which, of course, varies with 
the curvature, the position of the vehicle 
on the road and the distance from the line 
of travel to the sight obstruction; (6) the 
sight distance over vertical curves; (7) 
the sight distance required in passing 
vehicles at varying speeds; and (8) the 
gradient used in the mountain sections. 

The critical speed permitted by one 
factor for a certain standard will not 
necesarily govern for another factor, so, 
in order to correlate the standards, it is 
necessary to consider the effect on speeds 
of all the factors with relation to the 
standards used for both horizontal and 
vertical curvatures. 


Curve design important 


In studying horizontal curvature it is 
well to start with the basic formula for 
centrifugal force: 

We? 
Fo 
gR 


In other words, centrifugal force varies 
directly with the weight of the vehicle, 
with the square of the’speed and inversely 
with the radius of curvature. It is to be 


remembered that centrifugal force can 
he partly counteracted (1) by frictional 
resistance between tires and road sur- 
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face, and (2) by superelevation. More- 
over, the sudden development of centrif- 
ugal force at the point of curve may be 
lessened by the use of transition curves 
that cause the centrifugal effect to de- 
velop more gradually and thus to reduce 
centrifugal acceleration. 

Research work done at Iowa State Col- 
lege (Iowa State College Bulletin, No 
120) shows that at high speed the tric 
tional resistance between the tire and the 
pavement is of more practical importance 
in resisting centrifugal force than the 
superelevation of the roadbed. Super 
elevation is of necessity limited in amount. 
to avoid the possibility of slow-speed 
traffic slipping on ice-coated pavement 
This consideration reduces the maximum 
superelevation to 0.13 ft. per foot of pave- 
ment width. 

Oregon has adopted as the average 
superelevation for flat curves 0.075 ft 
per foot and a frictional coefficient of 0.3 
Using these values, the effect of frictional 
resistance is equal to twice that of supe: 
elevation. However, the importance of 
superelevation should not be minimized 
since proper superelevation will over 
come the lurch or side sway of both ve 
hicle and passengers and at moderate 
speeds will balance the centrifugal force 
acting on them. 

Contrary to common practice among 
highway engineers of regarding transi 
tion curves as a useless refinement, Ore- 
gon has used transition curves for about 
three years with very satisfactory results ; 
the transitions are put.on all curves. As 
far as centrifugal acceleration is con- 
cerned, there is no necessity for transi- 
tions on curves whose radii exceed 3,820 
ft. 1°30’). For greater radii the maxi- 
mum shift from circular curve to spiral 
curve is less than 0.83 ft. at speeds of 100 


m.p.h. According to the formula, shift 
in feet equals 

0461 7 

; .% : 


where I” is speed in miles per hour and 
R is radius of curve in feet. 

For a l-deg. curve the shift equals only 
0.25 ft., which can be made easily in the 
traffic lane. Notwithstanding these con- 
ditions, the desirable features of transi- 
tion curves in providing a suitable runoff 
for superelevation in eliminating the 
“rule-of-thumb” and “eye methods” used 
by engineers in effecting such runoffs 
partly on tangents and partly on curves, 
still make the use of transition curves a 
worthwhile practice. Furthermore, it 
materially improves the esthetic features 
of highway construction, especially when 
bridges are located on curves. 

Some difference of opinion obtains as 
to the maximum rate of change in accel- 
eration that will pass unnoted, i.c., that 
will not cause a decided lurch of the car. 
Oregon experience indicates that for 
critical speeds an acceleration rate of 
3 ft. per second per second can be used 
without discomfort, and this value has 
been adopted in laying out transition 
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for critical speeds on curves up to 12 deg 


curves. As a result, the length of the 
transition curve is determined bv the 
formula: 


where J” is in miles per hour, #& is radius 
of the circular curve in feet, and L is 
the length of the transition curve in teet. 
This is the same as the formula which 
takes into consideration only supereleva- 
tion required to meet a centrifugal ratio 
of 0.125 ft. per foot (which would apply 
in railway practice) plus the skid factor 
or tractive coefficient of friction that it 
is proper to include for highways and 
that changes the centrifugal ratio to 9.375 
per foot. 

The maximum rate of change in ac- 
celeration for critical speeds, noted in the 
foregoing, is reduced to 2 ft. per second 
per second for designed speeds and for 
recommended speed to between 1 and 2 
ft. per second per second. The rather 
high rate of change of acceleration as- 
sumed for critical speeds does away with 
extremely long transition curves and re- 
sults in a design that gives a change of 
acceleration not noticeable at the lower 
speeds and vet one that will allow a prac- 
tical degree of protection for critical 
speeds. 

Using the 3 ft. per second per 
second value, the permissible rate of 
change of acceleration for critical speeds 
on transitions is determined in Oregon 
practice by the formula: 

TR 


WN 1.0517 


where I’ is speed in m.p.h., L is length of 
the transition curve in feet, and R is 
radius of the circular curve in feet. 

In Fig. 1 is shown the curve for criti- 
cal speeds on curves of varying radii 
based on the superelevation standards 
used in Oregon, using a coefficient of 
friction of 0.3. The curve shown in Fig. 
2 illustrates the length-of-transition 
curves required to meet the same critical 
velocity as given in Fig. 1. 
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RELATION OF CRITICAL AND DESIGNED SPEEDS TO SOME LIMITING FACTORS 
‘ Stopping Dist. in Feet—— 





Oregon Standards for Heavy-Traffic Roads (Reaction Time Plus Braking Sight Dist. to ‘ 
Vert. Curve Critical Speed, DesignedSpeed, Dist.) Sight Dist. for Horizonta! ( 
Deg. Sight M.P.H. M.P.H. Critical Speed, Designed Speed, Dist. on Passing Obstruc- 
Lx of Distance, Wet Dry Wet Dry Wet Dry Wet Dry Curves, Cars, tion,* 

Type of Country Curve Ft Pave. Pave. Pave. Pave. Pave. Pave. Pave. Pave. Ft. Ft. Ft 
2 1,500 100 = 100 80 80 749 490 490 330 960 869 4) ; 
Valley Sections - 1,500 100 100 80 89 740 490 490 330 785 860 40 ; 

: 4 1,500 90 90 75 75 600 400 430 290 675 860 40 

R« ling Hills 6 1,000 75 75 60 60 430 290 290 190 450 750 27 
Mountains ‘ 10 1,000 58 58 45 45 275 180 175 120 355 730 27 ) 

Tangents 1,500 100 125 80 80 740 740 490 330 ‘ 860 


*In other words, distance from center line of highway to building or other obstruction to view ahead 


In Figs. 1 and 2 the formulas used are: 


Fig.1,V = 


i 
NV 0.067 


and Fig. 2,L = 60.6R!/2 (s + f)3/2 


The symbols are defined as follows: 

V = critical speed in m.p.h.; R = 
radius of curve in feet; s = _ super- 
elevation of main curve in feet per foot 
of roadway width; f = skid factor (as- 
sumed as 0.3) ; and L = length of spiral 
in feet. 

In Fig. 2 no curves sharper than 12 deg. 
are shown because highways of major 
importance are here being considered. 
For roads of lesser importance, designed 
speeds are lower and shorter spirals are 
used. The broken line in Fig. 2 indi- 
cates the spiral lengths actually used. 
Spiral lengths increase (moving from 
right to left on the diagram) as permis- 
sive critical speeds increase with flatter 
curves up to about 3 deg. Here a per- 
missive critical speed of 100 m.p.h. is 
reached, and beyond this point—z.e., for 
all flatter curves—lengths of spirals are 
governed by radius of curvature alone 
and are determined by the formula: 


1.0517 (100) 


b~ = —— 
R 
For calculations involving stopping 
distance when using braking power, 


Oregon standards assume that the co- 
efficient of friction available for stopping 
is 0.5. This is the rate for wet concrete 
pavement, which gives a stopping rate 
of 16.1 ft. per second per second. This 
rate is considered the maximum rate of 
deceleration reasonably safe and com- 
fortable. Some allowance for reaction 
time of the driver must be included, and 
this is taken as one-half second. The 
formula then becomes 

p2 

30f 
where S equals stopping distance in feet, 
V equals velocity in miles per hour, and 
f equals coefficient of friction available 
when stopping. 

The accompanying table divides main- 
traffic highways of the state into three 
groups: valleys, rolling hills and moun- 
tains. For these three classifications the 
table gives relationships between the 
various values that should be considered 
in determining critical and design speeds. 
For this table the minimum critical speed 
was computed with relation to the vary- 


ing factors based upon the velocity 
formula on curves and the stopping dis- 
tance in relation to the horizontal and 
vertical sight distance. On valley sec- 
tions the ruling curves are 2 deg., which 
permits safe passing. Curves as sharp 
as 4 deg. are used only when cost is ex- 
cessive. Maximum grades are 5 per 
cent, except that 6 per cent may be used 
for lengths not exceeding 3,000 ft. 

As a convenience in planning and lay- 
ing out Oregon highways, somewhat 
similar tables have been constructed (not 
reproduced herewith) in which are tabu- 
lated limiting speeds under various con- 
ditions of the limiting elements. In other 
words, tables which show at a glance 
that in valley sections with flat curves 
the limitation on critical speed would 
be that imposed by the safe stopping 
distance and not that imposed by reason 
of sight distance, spiral length, super- 
elevation or tire friction. The critical 
speed for sight distance in a typical case 
is 103 m.p.h., and for the several other 
factors 125 m.p.h.; hence in this instance 
sight distance governs. Where the criti- 
cal speed works out as 103 m.p.h., as a 
safety factor the designed speed is re- 
duced 20 per cent, or to 80 m.p.h., and the 
recommended safe speed under normal 
traffic conditions becomes 60 to 70 m.p.h. 
This last-named range also appears to be 
the best speed for passing vehicles. It is 
to be noted that within certain limits in- 
creases in speed decrease hazards of 
passing vehicles traveling in the same 
direction, 

The safe distance required for passing 


Approaching 
ool WL Stsrdohterscesae 
90 HY S 


s 


Speed{S) in Miles per Hour 
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FIG. 3—SIGHT DISTANCES required for 
safe passing at speeds of 30 to 110 miles 
per hour. , 


a car moving in the same directio: 
time when a car is approaching fro 
opposite direction involves three fa 
—namely, the speeds of the three vel 
concerned. <A different set of cu 
must be used for each speed assum 

the vehicle approaching from the . 
site direction. In Fig. 3 the curve- 
drawn for an 80-m.p.h. speed of the ap- 
proaching car. The formula from which 
these curves were drawn is 


A 
iu @+ Fase 4; 
S—S' 


where X = sight distance in feet required 
for safe passing; S = speed of passing 
vehicle; S’ = speed of vehicle being 
passed ; S” = speed of vehicle approach- 
ing from opposite direction—assumed in 
this instance as 80 m.p.h.; A = distance 
in feet from back of car passing to front 
of car being passed, at time decision a; 
to passing is made, assumed in this in- 
stance to be 50 ft. (This is safe, ordinarily 
—more is needed if long truck bodies ar: 
involved.) ¢ == time, in seconds, required 
for passing vehicle to return to right- 
hand lane after clearing vehicle being 
passed. Assumed in this instance to be 
3.0 sec., which is 220 ft. at 50 m.p.h. 
(All speed values in ft. per sec.) 

In valley sections, on curves as well 
as tangents, the various features of de- 
sign permit critical speeds of 90 to 103 
m.p.h., designed speeds of 75 to 80 m.p.h., 
and recommended speed under normal 
traffic conditions of 60 to 70 m.p.h. On 
two-lane highways passing on curves is 
not safe where curvature exceeds 2 deg. 
Through rolling hills normal traffic per- 
mits speeds of 50 to 60 m.p.h. with safety, 
and through mountainous country 40 to 
45 m.p.h. When the traffic reaches the 
point of congestion that makes it impos- 
sible to attain a ruling speed equal to the 
recommended safe speed, consideration 
should be given to widening two-lane 
pavements to four-lane widths as the 
latter permit increased speeds with the 
same safety factors. 

Oregon practice makes two-lane high- 
ways on a 40-ft. roadway, of which 20 ft. 
is paved and flanked by 6-ft. gravel 
shoulders; four-lane highways are built 
on 66-ft. roadway widths having pave- 
ment 44 ft. wide. The pavement is 
marked into 10-ft. lanes with a 4-ft. 
neutral zone at the center to separate 
traffic moving in opposite directions 
The present tendency toward high speed- 
indicates the desirability of increasing 
the width of lanes to 11 or 12 ft. each. 
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Diversion-Tunnel Driving 
at Fort Peck Dam 


Four parallel tunnels having a lined diameter 
of 26 ft. and averaging 6,317 ft. in length have 
made a good start during the late fall and winter 


NNELING had just been well begun in 

vember, 1934, a year after the first con- 
struction laborers were put to work at Fort 
Peck. Besides recording the progress then 
made, which included getting the tunneling 
plant onto the ground, opening up the ap- 
proach cuts and getting the concrete plant 

idy, the present article has included some 
f the winter operations as they have been 
eported since last fall. While this is not 
idhering strictly to the title that was set 
for the Fort Peck construction review ar- 

les, of which this is the second, it does 
wind up loose ends and permits a more 
unded account than would have been pos- 
ble if the writing had held previsely to 
1ominal dates. The final story of this 
tunneling operation will come as the work 
advances well into enlargement of section 
but meanwhile the present account of rock 
conditions and pilot tunneling methods is 
a record of interest. —EDITOoR. 


UNNEL CONSTRUCTION at 

Fort Peck, as stated in the gen- 

eral review of construction opera- 
tions (ENR, May 9, 1935, p. 659) 
ranks as a major unit of work because 
of the large excavated bore of 32 ft. 
ind the aggregate length of over 4.8 
miles. Considered as a tunneling task 
alone, the controlling construction con- 
dition was the difficult material, a dense 
marine shale that disintegrates rapidly 
on exposure to the air. There was a 
construction advantage because the four 
mile-long tunnels were parallel and 
close together and attack could be con- 
centrated at the portals. 

Summarized, the outstanding con- 
struction features to be noticed are: 
(1) asphalt coating of tunnel rock to 
delay disintegration; (2) rock saws 
operating on the principle of a coal cut- 


ter, capable of making a circular cut 
32 ft. in diameter; (3) muck handling 
and spoil disposal by belt conveyors. 


Tunnel structure 


The essential elements of tunnel struc 
ture are given by the cross-section, Fig. 
2. As shown, the finished diameter of 
the four tunnels having an average 
length of 6,317 ft. will be 26 ft. The 
respective lengths are 5,379, 6,006, 
6,629 and 7,254 ft. on a total of 25,268 
ft., or a little over 4.79 miles. 

The capacity of the four tunnels 
tnder full-reservoir conditions at El. 
2,250 ft. is 84,000 sec.-ft. The average 
river discharge is 8,000 sec.-it., and that 
of the maximum flood of record (1908) 
was 154,000 sec.-ft. Thus the 254,000 
sec.-ft. spillway (ENR, May 9, 1935) 
will have to go into action when about 
half the record flood has been reached, 
but combined the tunnels and spillway 
will carry over twice the record flood. 
An additional safety factor is that flood 
peaks will be flattened by the use of the 
top 8 ft. of the reservoir for flood-con- 
trol storage. 

As noted, the rock bore for the tunnel 
will be 32 ft. in diameter. This will be 
supported with steel ring-beams, light 
I-beam purlins and steel-plate sheeting. 
The tunnel will be lined first with 21 in. 


FIG. 1—OPERATIONS at one of the ap- 

proach cuts to the four portals of the 

tunnels for river diversion and reservoir 
control at Fort Peck Dam. 


of concrete, inside of which will be a 
l-in. steel lining or pipe with a 9-in 
reinforced concrete interlining. Becaus« 
of the rapid disintegration of the shal 
the concrete is required to be plac 
against the rock within twenty days aft 
excavation is completed. After the ste 
shell is in place, grout will be force 
back of it, to insure complete filling 


1 


the space between the steel and 
concrete. 

From the top of the bluff, about 2,350 
ft. from the inlets, a main control shaft 
60 ft. in diameter and an emergency 
gate shaft 16x34 ft. in plan are being 
sunk about 250 ft., to intercept each tun 
nel near the axis of the dam. Each con 
trol shaft will be braced with steel and 
then lined with 5 ft. of heavily rein 
forced concrete containing a steel shell 
varying from 3 to 14 in. thick. A con 
crete chimney, with ring gates, inside 
the main control shaft will control th 
flow of water after the dam has bee: 
completed. Gates probably of the 
stoney type will be installed in the emer 
gency shaft chamber, which is located 
72 it. upstream from the control cham 
ber. The walls of both shafts are 
heavily reinforced, to take the full load 


FIG. 2 — TUNNEI CROSS-SECTION 

where stecl supports are required. Lining 

strength and impermeability of unusual 

character were sought in designing the four 
tunnels. 


Plate stee/ steel ring beam 


sheeting. Maximum 


pay line 
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FIG. 3—INSIDE A PILOT TUNNEL where the belt conveyor on gantry carriages 
straddles the muck-car track and loads the cars directly from the machine mucker 
at the heading. 


of the surrounding shale. Intake and 
outlet structures are heavy concrete ; 
together they require about 197,000 cu. 
yd., mostly in heavy headwalls to hold 
the cvt face of the bluff. 
Tunnel excavation 

The controlling conditions of tunnel 
excavation were the large diameter of 
bore and the rock, which disintegrated 
rapidly. At the time the work was ob- 


served the methods developed to meet 
these conditions were in full operation 
except the unique equipment of rock 



























saws, which is dscribed later. Conclu- 
sions at this time concerning method’ 
and equipment are limited, therefore, to 
the experience had very early in the 
tunneling operations. 

Considering first the rock conditions: 
The formation is shale, seamed with 
bentonite and known geologically as 
bear-paw shale. The bentonite is a 
compacted volcanic ash, which, when 


FIG. 4—A ROCK-SAW operating after the 
fashion of a coal cutter and designed for 
section enlargement of Fort Peck tunnels 
by making a circular cut around the perim- 
eter of the bore. 





wet, is as slippery as soap. Bot 

tonite and shale are very imp: 

but the formation is much ; 

some of the faults show a displ 

of 68 ft. These faults have be 

fully located and when encount 

the tunnels extra bracing and so: 

grouting are required. The shal 

high moisture content, and it 

this from escaping, and thereby 

ing up the rock, that the face 

ately after shooting is covered 

least three spray coats of 

bituminous material. As an add 

precaution the air in the tunnels i: 

to at least 90 per cent relative hu 

by means of combined air and wat 

spaced 200 ft. on centers. Water 

livered under 125-lb,. pressure, an 

air line is tapped off the supply 

for the air drills, in which pres: 

range from 90 to 100 Ib. per sq.in. 
Tunneling was begun by drivin: 

each bore a pilot tunnel 164 ft. wide and 

14 ft. high. Headings for the pilot tu 

nels are driven in the ordinary \ 

using 1Z-in. air-driven auger drill; 

42 holes, 9 ft. deep. The holes 

loaded with 30 per cent powder, and 1 

advance is 8 ft. per round, accomplished 

on the average in six hours. Powder 

consumption is 0.95 Ib. per cu.yd. 

muck. After the shooting, all loose 1 

terial is barred down and careful watc! 

is kept of any subsequent loosening dix 

to disintegration. Spraying with th: 

bitumen is started immediately, 


timbering is brought up to the face. A 


tunnel workers use hard helmets. 
Fresh air, brought in through a 22 


in, Canvas pipe, is delivered continuous|y 
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: the heading by fans at the portal at 


he rate of 4,500 cu.ft. per minute. Air 


‘or drills is compressed at a station near 
‘he lower portal by two compressors 


‘riven by 450-hp. and 225-hp. motors. 
It is piped under 100-lb. pressure to all 
tunnel headings and to the inlet, outlet 
and shaft operations. 

Close to the inlet portals square sets 
vith kneebraces of 10x10-in. timbers 
vere used close together. Farther in, 
‘he pilot tunnels (five-segment arches 
3 to 8 ft. on centers) are used with 
x]2-in, open lagging. Posts sunk into 
the floor a few inches are set straight. 
Each collar contains 292 ft.b.m. of lum- 
her, collar bracing amounts to 11 ft.b.m., 
and lagging to 30 ft.b.m. per foot of 
tunnel. 

Mucking is done with 75-hp., 4-yd. 
overthrow machines discharging onto 
belt-conveyor loaders 60 ft. long, which 
accommodate five 6-yd. dump cars under 
the 30-in. elevated belt. The two 
gantries supporting the belt (Fig. 3) 
are 40 ft. apart and move on a track of 
8-ft. 2-in. gage, straddling the muck- 
train track of 3-ft. gage. The muck- 
train track leads out of the tunnel di- 
rect to the crusher hopper at the loading 
end of the  spoil-conveyor system. 
Trains of five cars each are hauled by 
electric locomotives, utilizing a com- 
bination of trolley and battery. 

At the time of inspection, Nov. 3, 
1934, the pilot tunnels had advanced 
340, 182, 278 and 1,042 ft. A report 
from the work as of March 1, 1935, 
showed advances of 4,169, 4,281, 4,766 
and 5,222 ft. From Jan. 24 to Feb. 23 
a claimed world’s record for speed was 
set by pilot No. 3, when the heading 
was advanced 1,508 ft. in 89 eight-hour 
shifts, or an average for the month of 
16.9 ft. per shift. On Feb. 23 the 24- 
hour advance was 65 ft. 

In closing comment on the pilot-tun- 
nel excavation, it should be noted that 
rock saws (Fig. 4), adapted from coal 
saws, have been brought to the job by 
the contractor for use on the enlarge- 
ment, but due to the small section of the 
pilot tunnel and to the lack of sufficiently 
trained operators the saws have not been 
used except in an experimental way. It 
is hoped eventually to obtain more speed 
by using them, to save on powder and 
drilling and to avoid overbreak in the 
enlargement. The saw was used on 
tunnel 4 on the pilot section. It cuts 
a slot about 9 ft. deep and 4 in. wide, 
following an are around the circumfer- 
ence of the section. It operates over a 
track and is powered by a 135-hp. 
motor. 


Conveyor spoil disposal 


At both inlet and outlet the excavation 
of overburden.and shale rock from 25 
to 65 ft. deep is by diesel shovels and 
draglines loading trucks (some of 
which are of 16-cu.yd. capacity), which 
discharge into a train of belt conveyors 
that carry the material to spoil banks 
some 3,000 ft. away. To break up the 
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FIG. 5—UPSTREAM PORTALS; tracks from tunnels lead to hopper (in foreground) 


from which materials are carried by apron conveyor to a crusher, thence on belt 
conveyor to muck piles. 


larger rock, the material passes through 
crushers to reduce it to conveyor-belt 
size. At the inlet the 30-in. conveyor 
system is made up of 500-ft. sections, a 
spreader with a 60-ft. swinging boom 
at the end and a 70-ft. tail piece. The 
spreader and tail piece are mounted on 
rails with a 16-ft. gage. This system 
raises the material from about El. 2030 
at the inlet forebay to about EI. 2160 
at the present spoil-bank level. The 
dumped spoil is producing a 60- to 70- 
ft. fill with a face slope of 1 on 14. All 
muck from the pilot tunnels is also dis- 
posed of over this conveyor system. Up 
to March 1, 100,000 cu.yd. of outside 
excavation and 160,000 cu.yd. of tunnel 
muck had passed over the belts. 

At the outlet portal a similar installa- 
tion of 36-in. conveyors 2,950 ft. long 
had handled 300,000 yd. of wall and 
raceway excavation up to March 1. 
This lower train of conveyors has 
handled a maximum of 10,000 yd. per 
day. The belt speed is 425 ft. per 
minute. A 44-ft. sheep-nose toothed 
crusher operated by a 150-hp. motor re- 
duces the material to belt size. The 
material is fed to the crusher by a steel 
apron conveyor 6 ft. wide. The conveyor 
system is made up of sections varying 
from 200 to 900 ft. long. <A stacker at 
the end is crawler-mounted and consists 
of a  100-ft. tail piece, which can 
telescope 50 ft., and a swinging 70-ft. 
boom. 


Concreting plant and methods 


At the time of inspection, tunnel con- 
creting had been confined to the intake 
and outlet structures. It is found im- 
practicable to maintain artificially a 
high humidity near the shale in open- 
cut work, but sealing solution is applied 
within three hours of exposure, and con- 
crete is poured as soon after that as con- 
ditions will permit. 


As soon as the key excavation is com- 
pleted, steel and forms are placed and a 
pour is made up to the top of the slab 
in the raceway. A depressed key with 
dowels is placed in the top of this pour. 
During the winter, it is reported, it was 
necessary to protect the surface of this 
concrete with tarpaulins and to use steam 
heat for periods ranging from five to ten 
days, depending upon the severity of the 
outside temperature. At the end of this 
period the forms for the second lift, ex- 
tending up to within 6 ft. of the top of the 
wall were placed, and the concrete was 
poured and given immediate protection 
against cold weather, a similar key with 
dowels being inserted at the top of this 
pour. The top 6 ft., which contains a 
channel for a conduit, is poured last. The 
forms are of wood, standardized in 10-ft. 
panels wherever practicable. The con- 
crete is delivered to hoppers in bottom- 
dump buckets at the rate of about 40 
cu.yd. per hour, from which it is 
handled by chute and elephant trunk 
to its place in the form. A pumpcrete 
machine is also in use at the lower 
portal. The wall is constructed in al- 
ternate 20-ft. and 40-ft. blocks, which 
are keyed and doweled together. In 
addition, an 8-in. by 4-in. steel plate is 
placed in the construction joint as a 
waterstop, and provision is made for 
calking all joints on the raceway side. 

Since there is a total of 225,000 cu. 
yd. of concrete in the outside structures 
at inlet and outlet, plus 375,000 cu.yd. 
in the tunnel and shaft lining, a large 
concrete mixer plant has been installed 
in the outlet raceway equipped with 
three 2-yd. mixers, over which is lo- 
cated aggregate-weighing equipment. A 
smaller plant will later be erected at the 
inlet end. 


An aggregate storage of 130,000 cu. 
yd, was built up prior to the winter 
season, as it must be hauled in from a 











738 





ENGINEERING News-Recorp, May 23, 1935 


FIG. 6—THE STACKER with 50-ft. boom followed by a 100-ft. tailpiece telescopinz 
50 ft. at end of conveyor system at downstream porta!s is tractor-mounted. 





FIG. 7—THE SPREADER with 70-ft. boom at end of 3,000 ft. of conveyor system 


for upstream portals, together with its telescoping tailpiece, is mounted oa rails. 


Note 


housing to permit winter operation. 


washing and screening plant located at 
Cole, 70 miles away. During the fall, 
aggregate was delivered at the rate of 
100 cars per day. The gravel comes in 
two sizes, } to 14 in. and } to # in. 
The oversize is utilized for gravel fill- 
ing for the toes, on which 750,000 cu.yd. 
were dumped into place last fall. Ag- 
gregate at the storage pile is unloaded 
from bottom-dump cars at the foot of a 
belt-conveyor system onto a flat feeder 
chute vibrated with a solenoid to feed 
evenly onto the belt, which is 36 in. 
wide and carries the aggregate to an- 
other belt 604 ft. long, running over the 
top of the stockpile. The elevating con- 
veyor rises at an angle of 16 deg. to a 
height of 65 ft. and has a capacity of 
300 tons per hour. It runs at 350 ft. per 
minute. <A tripper distributes the ag- 
gregate into one of three bins formed 
by transverse timber bulkheads. The 
bulkheads extend up 25 ft. only and are 
made of 2x12-in. planks double-posted 
with 6x10-in. timbers spaced 6 ft. on 
centers. The total height of the stock- 
pile trestle to the base of rail of the 
tripper is 654 ft. 

Material is retrieved from the stock- 


piles by beit conveyors operating in two 
9x9-ft. tunnels, into which gate-con- 
trolled hoppers discharge at 28-ft. in- 
tervals, so that the stockpile may be 
kept at even heights on the two sides of 
the bulkheads. To prevent the material 
from arching over the discharge hop- 
pers, a perforated pipe A-frame is sup- 
plied with compressed air under 100-lb. 
pressure. Air under pressure is also 
used in a pipe nozzle, to prevent arching 
in the bottom-dump cars as they are 
unloaded. 

At the end of the tunnels are two ele- 
vating conveyor belts leading to the ag- 
gregate hoppers over the mixers. The 
sand hoppr holds 150 cu.yd., and the 
gravel hoppers hold 150 cu.yd. each. 
By adjusting gates in the hoppers at the 
discharge end of the belts, aggregate 
can be delivered from either conveyor 
to the appropriate hopper. 

Cement comes in bulk and is unloaded 
by a cement pump to any one of three 
steel tanks, which have a combined ca- 
pacity of 25,000 bbl. The pump can also 
deliver direct to a 500-bbl. storage bin 
over the mixers. The cement is nor- 
mally recovered by screw conveyor 





under the silos, feeding a buck 
to the elevated storage bin. ‘| 
of the bucket elevator is 25 
hour, 

Water is supplied by a 6-in., 
pipe laid by the government 
river and is connected to t! 
water supply of the construct 
the west side of the river. 
gal. tank is located on the hill 
emergency use. 


Progress and direction 


Since May 6, 1934, more tha: 
000 yd. of overburden and 
give access to the tunnels, port 
tures and shafts, have been n 
the contractors, the Silas Mas 
pany, Ind., and the Walsh Cons: 
Company, who have the divers 
nel contract at a bid price of $7. 
Excavation has been practicall 
pleted at both portals, and const 
of the concrete structures is well 
way, including the open-cut sect 
the tunnels. Work on the wall str 
at the tunnel outlets continued th 
out the winter except for a few ( 
the most severe cold. Work ha 
gressed all winter in the pilot tu 
Pilot shafts 8x8 ft. have been sun! 
eight of the control and emergency 
The enlargement was started recently 

The Fort Peck project is being 
structed under the = supervisior 
Major T. B. Larkin, district engineer, 
U.S. Army, with Major Clark Kittrell 
as chief of the operations division, w! 
has charge of all construction activities 
Captain A. W. Pence is directly : 
charge of the tunnel work. 

Plans for the project are all prepared 
in the Kansas City office of the U.S 
Engineers, Missouri River Division 
under the supervision of Col. R. C. 
Moore, division engineer. 


Paving Brick Standards Modified 


Two varieties were eliminated, and 
two others were added to the six recog- 
nized varieties of paving brick at th 
annual meeting April 12, 1935, of 
permanent committee on simplificat 
of variety and standards for vitri! 
paving brick of the Department of Com- 
merce. The added varieties were }0t! 
vertical fibre lug brick, one 24x4x8! 
and the other 35x4x84 in.; they replaced 
the preceding 4x34x84 in. and 3x3}x8 
in. wire-cut lug (Dunn) brick variet 


The six recognized varieties are 1 
as follows: 

Size Perce 

in of 1954 
Variety inches shipme:! 
Vertical fibre lugless...24x4x84 ©.7 
Vertical fibre lugless... 3x4x84 5.9 
oy ee ras 4x34x8$ 9.6 
Vertical fibre lug...... 24x4x83 19.1 
Vertical fibre lug...... 3§x4x84 6.6 
Vertical fibre lug...... 3x4x84 37.5 


These varieties amounted to 88.4 | 
cent of the total shipments in 1934. 
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Sewage-Treatment Processes 


Aided by Long Outfall 


Agitation and aeration in 3}-mile outfall line 
to supplement purification provided by aeration 
and sedimentation in the plant at St. Albans, Vt. 


By Henry W. Taylor 


onaulting Engineer, New York, N. } 


O RELIEVE gross sewage pol- 
lution of a small stream flowing 
through a dairy farming country, 
the city of St. Albans, Vt., has under- 
taken the construction of a sewage- 
treatment plant and a long outfall sewer. 
The treatment plant will provide pre- 
aeration, sedimentation, post-aeration, 
and considerable additional aeration 
accompanied by thorough agitation will 
take place in the outfall sewer. 
In the fall of 1933 the city was faced 


flows in a northerly direction, then loops 
around to the south and discharges into 
St. Albans Bay. From the outlet ot 
the trunk sewer to the mouth of the 
stream the flow distance is about 64 
miles. The stream is practically dry in 
the summer time, and the sewage dis 
charged into it from the city is undi- 
luted during dry weather for the first 
mile and a half, and at no time is it 
diluted in any considerable ratio until 
it reaches the backwater from the bay, 
which extends about 1 mile upstream in 
dry weather and about 2 miles at high- 
water stages of the lake. 


FIG. 1—SEWAGE-TREATMENT PLANT for Sc. Albans under construction. This 

view includes in the foreground the post-aeration and settling tanks and grit chamber. 

The pre-aeration unit is under the laboratory building being erected at the right. 
In the background is the sludge-digestion tank. 


with threatened suits by farmers who 
were not permitted to deliver the milk 
from their farms to certain municipal 
markets, and it was decided to take ad- 
vantage of PWA facilities to construct 
a sewage-works. The plant is now 
under construction, and will soon be 
put into operation. Present interest is 
confined to the basis of design for the 
development, which had to meet various 
local conditions that materially affected 
the type of project. 


Existing conditions 


The city of St. Albans is situated 
east of St. Albans Bay of Lake Cham- 
plain and has a population of about 
9.000. A combined sewer system was 
nstalled about 40 years ago, and the 
trunk sewer discharges into a small 
chtch known as Gas Brook. This stream 


The purification of this practically 
undiluted sewage by nature has been 
remarked by all those who have in- 
spected the stream and followed its 
course. These natural processes have 
been highly effective from the physical 
angle as far as the mouth of the stream 
is concerned. However, nature is no 
respecter of persons or personal prop- 
erty, and this natural disposal has 
taken place on farmlands traversed by 
the stream for 54 miles. But the sani- 
tary conditions along the course of this 
brook can easily be imagined and need 
no detailed description. 

There has been recurring friction 
between the farmers and the city over 
this situation for a great many years. 
About fifteen years ago a protest of the 
farmers was allayed by the purchase of 
a site for a sewage-treatment plant, but 
the projected plant was not built. How- 


cused unt 
penditure f 
public utility. This questiot 


tenance cost, unless properly m« 
have made unlikely a 
on bonds for the constructi 
project. The initial cost 
matter Of serious concern. 

To discharge a treated sewage 
this same stream, which would continue 
to flow through the same farm property, 
would, if trouble were to be avoided, 
require a plant of faultless design com- 
bined with faultless operation. Both of 
these requirements would have been 
difficult to meet, particularly in view of 
the unlikelihood of securing support for 
the construction of a plant with high 
maintenance cost and of obtaining there- 
after yearly funds for the continuance 
of such maintenance. 


Basis of design 


Giving these considerations their due 
weight, there seemed only one conclu- 
sion to be drawn and one fundamental 
basis of design of the project: take the 
sewage out of the stream. This basis 
of design completely satisfies the legal 
requirements in the case. Furthermore, 
disposal in another body of water of 
larger proportions would reduce the 
degree of treatment required and meet 
the need for rigid economy in design. 
It also would avoid the danger of in- 
adequate operation that would go with 
an elaborate and expensive plant. 

Except for the assistance given by 
the local topography, ways and means 
for executing this basis of design might 
have proved somewhat difficult. How- 
ever, it was found that there was a 
possibility of running the outfall sewer 
on a straight line for about 16,000 ft., 
and that it would then avoid deep cuts 
and at the same time provide a drop in 
elevation of 264 ft. to the level of 
the backwaters of Lake Champlain. This 
alignment entirely avoided the dairy 
farm country and formed what might 
be considered the south side of the 
stream loop. In other words, the sewage 
effluent will be detoured through the 
outfall sewer to a point beyond the range 
of dairy farming and to a swamp that 
is hardly accessible in the summertime 
but adjacent to backwater from the lake 
and always flooded in the spring to a 
depth of 4 or 5 ft. 

In view of the circumstances, the de- 
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FIG. 2—PLANT PROCESSES include screening, grit removal, pre-aeration, sedimenta- 
tion and post-aeration. Stormwater overflow is retained in lagoon until flow in sewer 
subsides and is then passed through the treatment plant. 


sign adopted for treatment provides 
preliminary treatment and aeration at 
a new plant and additional aeration 
during the flow through the outfall 
sewer. The purpose is to produce an 
effluent that, when discharged into the 
stream again, will be in better condition 
than it would have been after a 6$-mile 
trip in the natural water course. 

Some consideration was given to 
providing a new outlet into St. Albans 
Bay, but this idea was rejected, first, 
because of the additional cost that would 
be involved and, second, because it 
would introduce a new _ psychological 
element by producing a new point of 
sewage discharge. It was decided to dis- 
charge the sewage effluent into the same 
water course that had received the raw 
sewage for the last 40 years, but to dis- 
charge it at a point that elminated 
sewage flow through the dairy district 
that had been suffering damages from 
former conditions. This policy involved 
improvement of conditions but no new 
outfall conditions. 


Sewage-treatment plant 


The sewage-treatment plant and out- 
fall sewer combined must necessarily se- 
cure two results. The treatment plant 
itself must primarily prevent the forma- 
tion of sludge banks in the mile of stream 
between the point of sewage discharge 
and St. Albans Bay. The plant must also 
reduce the biochemical oxygen demand 
at least as much as nature had reduced 
it through natural processes. During 
certain times of the year it was also 
thought desirable that the sewage efflu- 
ent should be disinfected for the pro- 
tection of sporting activities on St. 
Albans Bay. 

To accomplish 


these results, the 


treatment plant consists of the fol- 
lowing elements: the sewage passes 
first through a coarse screen (with a 


screening shredder), which is followed 
by a pre-aeration tank designed to re- 
move sulphide gases, satisfy the imme- 
diate oxygen demand and produce a 
certain amount of flocculation to aid 
subsequent sedimentation. The sewage 
passes from the pre-aeration tank to 


shallow flat-bottom settling tanks, each 
provided with longitudinal and trans- 
verse conveyors delivering sludge to a 
single sludge hopper in each tank unit. 
The settled effluent passes to a_post- 
aeration tank in which the oxygen 
demand is still further reduced, and a 
supply of oxygen is introduced before 
the sewage starts its trip through the 
outfall sewer. The sludge is decom- 
posed in an unheated sludge-digestion 
tank, with fixed cover. 

The following data summarize the 
principal elements involved: 


1. Coarse screenings 
Shredder for screenings 
2. Pre-aeration ; 10 min.; 0.05 cu.ft. of air 
per gal. of sewage 
Skimming chamber 
Chimney for exhauster 
Sedimentation ; 1.5 hour 
Longitudinal and transverse sludge 
conveyors 
_ Effluent weir back from end of tank 
4. Sludge digestion; unheated tank; 2 
cu.ft. per capita 
Sludge gas heater, etc. 
Post-aeration ; 20 min.; 0.1 cu.ft. of air 
per gal. of sewage 
6. Outfall sewer 
ne ventilated for 6,000 
t 


nw 


o 


Mushroom aerator and vent stack 
Surface absorption; drop man- 
holes; high velocities; ventila- 
tion 
Length of travel, 16,000 ft. 
Chlorination; summer, 12 p.p.m. 
Total period of treatment, including 
tanks, aeration, and outfall sewer, 
about 4.5 hour. 


~] 


Outfall sewer 


The outfall sewer starts out as an 
18-in. pipe laid on a 0.25 per cent 
grade. This first section is about 
6,000 ft. long and traverses a flat pla- 
teau where it would be impossible to 
provide drop manholes or any other 
form of agitation without increasing 
the cost of the project considerably. 
It is ventilated by an exhaust blower, 
which changes the air every half 
hour. Surface absorption of oxygen 
will obtain in this section of the out- 
fall sewer, and any gases will be 
quickly removed, 

The second section consists of an 
inverted siphon, at the lower end of 
which is a mushroom aerator and 
aerator manhole provided with a venti- 
lating stack. 





The remaining section | 
fall of about 200 ft. The | 
ties that this drop allows | 
10 ft. per sec.) and the fre 
manholes provided and am; 
ventilation make of this se 
is in effect an elongated aer: 

A chlorination house in. 
the outfall sewer will be use: 
eral months in the summer 
complete biological protectior 
pollution of bathing beaches. 

The original plans include: 
sure section in the outfall se\ 
would have developed a head | 
An impulse wheel and generat 
planned to utilize this drop 
rate power to drive motors at t 
ment plant. The wheel also w 
provided effective aeration. ‘| 
tric current was to be carried 
the plant by cable laid in th 





Sewage treatment plan? A 
Trunk sewer extension. 
and lagoon channe/- 





FIG. 3—LONG OUTFALL SEWER detours 

long bend in stream that formerly received 

raw sewage, and discharges treatment-p|.int 
effluent near head of Si. Albans Bay 


trench. Before contracts were lt 
the work, however, the local e!| 
power company submitted a= speci 
contract at rates that rendered 
construction of the small power 
financially inadvisable. According! 
this element was omitted from 1! 
project. However, the original desig 
still accomplished the desired object oi 
economy in operation. 


Stormwater lagoons 


The sewer system of St. Albans 
operates on the combined principle, }ut 
the lateral connections to the trun 
sewer are undersized so that the trun’ 
sewer does not receive a full quota 
stormwater during wet weather. |0 
two months gagings were taken oi tii 
flow of the trunk sewer before 
design of the new plant was starte( 
and during that period several storm: 
occurred, including a warm rain 
fell on melting snow. The action of t!: 
trunk sewer under these conditions wa- 
completely charted, and the peak 
was found to be in the neighborho: 

20 cu.ft. per sec. 

To take the full wet-weather 
of the trunk sewer from the sew:ge- 
works site through the long out!a! 


sewer to St. Albans Bay would have 


proved an expensive undertaking 


would have required a large investnien 


to provide a line, which would onl) 
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occasionally have been utilized to its 
full capacity. The outfall sewer was, 
therefore, designed to carry three times 
the dry-weather flow, or 5.3 cu.ft. per 
sec. predicted for a future population 
of 10,000. When the stormwater flow 
of the trunk sewer exceeds this capacity, 
the excess will be discharged over an 
overflow weir and led to storage lagoons 
at the sewage-works site, which have 
been built by relief labor. These la- 
goons will eventually provide capacity 
for about 2,000,000 gal. and will be 
used to retain the peak flows until the 
storm has subsided. . After the storm 
the sewage will return to its normal 
dry-weather basis of about 1.77 cu.ft. 
per sec., and there will again be in the 
outfall sewer a reserve capacity of 
3.4 cu.ft. per sec., which can then be 
used to drain the lagoons. During the 
gaging of the trunk sewer, it was found 
that the worst condition would require 
a lagoon capacity of less than 1,000,000 
gal. 

The use of the lagoons will be limited 
to a few storms per year. Any deposit 
vill be harrowed under after draining. 


Cost of the improvement 


The total construction cost of this 
sewage project will be about $92,000. 
The cost of maintenance will be small, 
ind) mechanical apparatus has been 


1 360.5 | 
saa El 360.5 _ —— 


FIG. 4—PLAN AND SECTION of units 
for new sewage planc at St. Albans, Vr. 


supplied so that one operator can suc 
cessfully handle the plant and 
part of his time to other duties. 
The legal claims for damages which 
have been experienced in the past will 
be completely eliminated by taking the 
sewage or sewage effluent out of the 
section of the stream where damages 
have or could possibly obtain in the 


give 


future. The cost of 
been held within the limits of the local 
purse and the taxpayers’ consent. The 
cost of operation will be low and well 
within the limit of the taxpayers’ ap 
preciation. An outfall sewer has been 
designed to accomplish a double pur- 
pose, the sewage to a 
desired point and the continuation of 
a sewage-treatment process that was 
initiated at the sewage-works itself. 


construction has 


conveyance of 


> 


Survey of Land Settlement Begun by Government 


at Boulder Dam Reservoir Site 


URVEYS have been begun by the 

U. S. Coast and Geodetic Survey to 
determine the deformation of the earth’s 
surface caused by the weight of water to 
be stored in the reservoir back of Boulder 
Dam. The total weight of this water is 
estimated at 41,500,000,000 tons. One 
survey party will cover an area having 4 
radius of 50 miles from the center of 
gravity of the reservoir, to establish ac- 
curate benchmarks from which to deter- 
mine vertical deformation; and another 
party will make an accurate survey of the 
reservoir area in order to determine 
whether there are any horizontal move- 
ments. 


Three types of settlement may take 
place, according to The Reclamation Era 
elastic settlement due to compression in 
the earth’s crust, which probably will 
take place in from two to three years; 
settlement, in accord with the theory of 
isostasy, which will take place in an un- 
known period: and settlement due to 
plastic flow in the crust of the earth. 
According to the isostasy theory, the 
earth’s crust floats on a heavier lower 
material in a plastic state; hence if a 
weight of appreciable magnitude is placed 
on the earth’s surface at any point there 
will be a submergence until equilibrium 
is restored. 
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Wind Velocity in Relation to 
Height Above Ground 


A review of available observations and studies throughout the world— 
Below the height of the gradient wind at about 1,250 ft., the velocity at 
100-ft. height apparently has a value of about 67 per cent of the gradient 
velocity and increases from 2 to 5 per cent for each 100-ft. increase in height 


T THE EARTH’S immediate sur- 
Aw the wind velocity must be 

zero. The rate of increase with 
height has been observed by several in- 
vestigators and has been derived ma- 
thematically by others through abstract 
reasoning and by analogy to similar 
phenomena in pipes. 

In 1880, Stevenson derived an em- 
pirical formula from observations with- 
in a height of 50 ft., which may be ex- 

V H +72 
pressed as .. “tase 
V and H refer to any elevation below 
50 ft. For the ground surface, H = 
O, V, would always have a finite veloc- 
ity that cannot be true. In 1885, Archi- 
bald experimented with anemometers 
suspended in pairs from kites at eleva- 
tions as great as 1,300 ft. He evolved 


where 


a formula, DP. 


n : 
La (FZ ) and found the 


exponent to vary from 5.2 for instru- 
ments at 1,095 and 767 it., to 2.75 for in- 
struments at 250 and 102 ft., respectively. 
He recommended an average of 4, but 
as suggested in the article on eddies 
(ENR, April 25, 1935, p. 582) about 
7 or 8 is correct above the laminar sub- 
layer. 

These two formulas give relative 
values only, and require some further 
data in order to establish the datum. 
In the accompanying figure, they are 
plotted upon assumed values of V9 and 
l’». The former has been plotted as 
62.5 per cent of the gradient velocity 
G, a value computed from data that 
will be considered later, and I’. has 
been chosen for Hs 1,000 ft. Steven- 
son’s formula when so plotted agrees 
well with the pipe analogy, but Archi- 
bald’s formula does not plot well for n 

4, nor has any satisfactory device 
been found to plot the reported values 
at different relative heights. 

In 1915, Wing made anemometer ob- 
servations on a 492-ft. and a 300-ft. 
radio tower at Ballybunion, Ireland. 
He determined simultaneous average 
velocities at three differing heights in 
open country 65 ft. above sea level and 


By W. Watters Pagon 


Consulting Engineer, Baltimore, Md. 


PREVIOUS ARTICLES in this series have ap- 
peared as follows: March 15, 1934, p. 348; 
July 12, 1934, p. 41; Oct. 11, 1934, p. 456; 
Dec. 27, 1934, p. 814; April 25, 1935, p. 
582; and May 9, 1935, p. 665. The last 
article discussed the subject of engineering 
meteorology and thus leads logically into 
the present article, which is devoted to a 
phase of meteorology of particular interest 
and concern to the civil engineer.—EDITOoR. 


about 4 mile from the ocean behind low 
rolling sand dunes 70 ft. high. Cali- 
brated anemometers were mounted on 
the two towers at about 500 and 300 ft., 
respectively, and a third one on a 15-ft. 
post midway, between them, with the 
weather vane adjacent to it. Continu- 
ous readings were made for 10-min. pe- 
riods, in order to compensate for the 
tower spacing in gusts and to smooth 
out the effect of gusts on velocity. It 
was found that 2 min. sufficed. Six 
daily 10-min. readings at 12-min. inter- 
vals were made on 40 or more days and in 
winds of 0 to 37 m.p.h. from all direc- 
tions. 

The gradient wind was computed ap- 


CHANGE of wind velocity with height 
above ground as found by different in- 
vestigators. 
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proximately. Wing obtained a formula 
which gives the relation of velocit 
height s, in terms of that near th: 
face; v= 
Vg (1 + V1 + 4.77 2’) (1-0.205-), 
where 2’ = 2/1000. This is plotted in 
Fig. 1 as ratios V/V for Hy = 1,000 ft. 
(See also Proceedings, Am. Soc. C. E.. 
1932). 

In 1930 Scrase found that velocit 
varied as the 0.13 power of the heigl 
for conditions of zero temperature ¢ra- 
dient. 

In measurements of the boundary |: 
er of bodies and wind-tunnel walls. it 
has been found that the velocity varies 


s 1 
with the yh power of the distance from 


the surface. The value of n lies gen 
erally between 5 and 7, and the latter 
is commonly used. Prandtl and Toll- 
mien, comparing wind with turbulent 
flow in moderately rough pipes with 1 
thermal turbulence, considered n as be- 
ing 6.38, giving a variation as the 0.157 
power of the height s. 

In 1931 Bryant analyzed four sets of 
wind velocities at sea on the basis oi 
Taylor’s “eddy conductivity” theory. 
which is discussed later. He concluded 
that at sea the largest velocity gradi- 
ents (i.e., near the surface) occur for 
low eddy conductivity in the first few 
thousand feet, which applies to overcast 
sky and light wind; the lowest gradi- 
ents occur when there is a clear sky, 
brilliant sunshine and moderately strong 
to gusty wind, also in light wind and 
exceptionally calm sea. His greatest 
altitude was 130 ft.; hence his work ap 
plies to conditions relatively near the 
surface, but not lower than 15 it. 
above it. 

The significance of his comments 
will be clarified below by a study of 
Taylor’s work. Using Taylor’s sym- 
bols, Bryant’s curve for the latter cas 
may be derived from Taylor’s formula 
with a = 20 deg. and K = 1,600; his 
curve for “calm sea, overcast sky,” ap- 
proximately with values of 45 deg. and 
45,000; and his curve for “average sca 
conditions, wind speed up to 50 m.p.h.” 
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e pipe formula. He reports that 
‘randtl pipe formula fits well the 
average conditions for open level coun- 
, determined by Simpson, and con- 
-judes, “It may well be sufficient for 
inv purposes to adopt this formula 
oth sea and land conditions.” 


The eddy conductivity theory 


Taylor based his work upon Osborne 
Revnolds’ theorem that the stress drag- 
no the lower air in the direction of 
velocity increasing is — p u’w’, where 
» is the air density, wu’ and w’ the simul- 
taneous deviations at the same point ot 
the x- and s-components of eddy veloc- 
itv, from the mean velocity. The bar 
denotes the mean, over a long interval, 
of the products of the deviations. When 

of sufficient velocity moves over a 
surface of discontinuity, eddies are con- 
stantly being formed. Usually the 
eround forms the surface at which they 
riginate, but for certain conditions of 
density stratification, generation at the 
sround may be prevented and may oc- 
cur at some higher level where strati- 
fication ceases. He assumed that the 
diffusing power of turbulent air is in 
some way dependent upon the eddy 
characteristics, and assumed a_ coeffi- 
cient K, of “eddy conductivity,” similar 
to the heat conductivity of a solid body, 
and roughly equal to $4 wd, where w 
denotes the average vertical velocity 
component due to eddies, 4 is a statis- 
tical average, and d is the average ver- 
tical height through which an eddy rises 
from the position where it forms to the 
position at which it has dissipated into 
the surrounding air, i.e. Prandtl’s “mix- 
ing length.” K may represent the trans- 
fer of heat, momentum, or water vapor, 
or of solid particles in sand storms. He 
made an interesting analysis of the reason 
why desert winds in Egypt raise dust to 
considerable heights in the hot southerly 
and southeasterly Khamsin winds, but 
not in the colder winter winds. If the 
dust particles are of such size as to settle 
at the rate of 3 in. per sec., and are raised 
to such heights that the number per unit 
volume at a height of 1,640 ft. is * of 
the corresponding number at the ground, 
the value of K is 300,000 in the summer. 
That turbulence extends to great heights 
above the earth’s surface is den:onstrated 
by the great distances which are \raversed 
by dust raised in western storms of the 
past two years before it settles back. to 
the surface. 

From the equations for viscous flow 
of air on the rotating earth, Taylor 
derives the flow in two rectangular di- 
rections at height s, in relation to the 
uniform flow of air above the region 
vhere the surface conditions and the 
viscosity affect the flow. This upper 
geostrophic” or gradient wind is de- 

rmined by the barometric gradient 

dp 

nd is G = —— / 2 pwsind (ENR, 

dn 


May 9, 1935, p. 665). Letting B rep- 
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resent Vw sindA/A, where K may vary 
from 


small values to 300,000 c.g.s. 
units, and letting 4 the angle be 
tween the surface wind at s 0 and 
the gradient wind at s Z, positive 


if the deviation is clockwise with height 
increasing, he derives: 


u 
l é co B a 
G sin (B a 
e8: sina {cos (B a 
G + sin (B ‘ 


where uv == velocity at height < along 
the isobars, and < velocity at height 
perpendicular to the isobars. Letting O 


be the resultant of w and7: 


Q° 
1-2 sina. Bzelcos (iB a 
G 
sin (B a 2 sin’a 
For = = 0, these reduce to simple forms, 
since ¢— 8? = 1; 


uo = Gil — sina (cosa 
vo = Gsina (cosa 
Q,. = G(cosa—sina 


Applying this 


sina 
sina) and 


equation to Wing's 


results (see accompanying curve), it 
appears that for a 0.2900 radians and 
K = 43,000, approximately, there is 


good agreement. From z 200 to s 
= 1500, the Prandtl pipe formula agrees 
well, and Bryant's “average sea condi- 
tions” are quite close. 

Wing’s tests were made at 15 ft. or 
higher; Taylor’s study was based upon 
slippage at the ground; hence near the 
ground the pipe formula seems to hold 
as against the others. Stevenson’s for- 
mula agrees well when fitted to the 
curve at height zs = 50. 

Taylor checked his results against 
tests by Dobson at Salisbury Plain and 
believes that the agreement is 
evidence of the correctness of his as- 
sumptions. Dobson found that the gra- 
dient velocity is usually attained at 
about 1000 ft. 

In summer, when the adiabatic lapse 
rate is quite frequently attained, turbu- 
lence is readily generated and AK may 
also increase with height. Equating 
Taylor’s equations with the exponential 
formula, K must vary as the 0.843 power 
of s. At the surface K depends upon 
the surface roughness. This would 
produce more variable speeds near the 
surface, and might explain the ratio of 
0.58 for lso/ly99 observed at sea on 
the “Eagle” and the “Scotia.” For small 
values of AK the Taylor curve shrinks 
into the lower right corner of the dia- 


cl ye 


gram and for K = 0 is coincident with 
the Imes <« =< 0 deg. and s = 0; 


hence, if K is small, the ratio of veloci- 
ties might be very near unity at all 
heights except near the ground, where 
the velocity is dependent only upon the 
angle a. This would be an unturbulent 


wind, 
In a later paper Taylor reported that 
while he had found K == 3,000 approxi- 


mately for the Grand Banks, the Salis- 
bury Plain tests with pilot balloons in- 
dicated K = 50,000. He then made 


an approximate determination of A by 
a study of records taken on the Eiffel 
Tower in 1890 to 1894 at Els. 59, 402, 
645 and 988 ft. His study revealed that 


1 
over Paris, between 59 and 402 ft.. AK 


varied irregularly with the season trom 
90,000, minimum, to 240,000, iximum 
In the upper segment of the tower i 


ranged from 
300,000 in July. He concluded that tun 


bulence appears to decrease with heigh 


ri 


16.000 in’ February to 


and to ineretse in 
In winter the lapse rat 
is considerably less than a 


prevent or to suppress 


In winter umimnet 
up to LOOO ft. 


habat : there- 





1 ? 
Dy tending to 


formation ot turbulence 
summer the 


spontaneous 
in the adiabatic rate is at- 
tained in a large number of cases, there 
by encouraging the formation of turbu- 
lence. Under these circumstances an 
increase in K with height is to be ex- 
pected because K is roughly propor- 
tional to the vertical component of tur 
bulent velocity and to the diameters of 
the eddies. It is to be expected that the 
size of the eddies will 
height, because they 


increase with 
have more room in 
which to grow. 

Since the values of XK near the ground 
have no seasonal 
evident that the 
can have no 
ground; 


characteristic, it is 
temperature 
marked effect 
the turbulence here must there 


erent lO ater 
gradient 


near the 


iore be governed by the wind velocity 
—which shows no seasonal variation 
and by the nature of the ground. With 
in the first 6 ft. this seems to be en 
tirely true. 

Taylor analyzed the tests at 
bury Plain and found that for the first 
2,630 ft. the mean values of K for light, 
medium and strong winds are respec 
tively 30,000, 50,600 and 60,000, in 
creasing with the velocity. His Eiffel 
Tower results give a range of 100,000 
to 200,000 near the ground; and 20,000 
to 300,000 near the top, depending upon 
the season. The mean value for Salis- 
bury Plain is less than that for Paris, 
as might be expected because of the 
smoother nature of the surface. 


Salis- 


Pressure on buildings 


Within the heights where the speed 
is less than the gradient wind it is of 
interest to determine the average veloc- 
ity on structures of differing height, by 
integration of the pipe or exponential 
formula, since Taylor's formula is dif- 
ficult to handle. Taylor’s equation passes 
through the gradient velocity to some- 
what higher values. The lowest height, 
Z, at which they are equal may easily 
be found as 

sinBZ — cosBZ 
tane == nn 


sinBZ +. cosBZ me § BZ 


For BZ = 45 deg. 
= 0: for BZ = 


).7854 rad., a 

1.453 rad.. a = 45 deg. 

; losing, 686. 

Since B =, |- ~s atn Y lati- 
\V A 1000\/ K 

tude 40 deg. N, then, expressing Z in 
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n 
ft. (1 ft. == 30.48 cm), —— 

VK 
rhe following table gives a in terms of 


Z 


4.8BZ. 


——, from which Z can be found for 
any assumed values of a and K. 
BZ a 
Rad Deg Deg. 
0.7854 45 0 
0. 8000 45-50 1-13 
0.9000 51-30 9-20 
1.0000 57-20 16-36 
1. 2500 71-30 33-05 
1. 4000 80-10 42-00 
1.4515 83-10 44-47 


Some equivalent exponential curves 
have been plotted against curves by 
Taylor’s formula in the accompanying 
diagram showing a agree- 
ment when the large uncertainty in the 
values of K and a is considered. If, 
following Taylor, we assume for open 
country a@ = 20 deg. and K = 60,000 
for strong summer winds and 30,000 for 
winter, and for large cities a = 45 deg. 
and K == 160,000 and 80,000, respective- 
ly, then we can use values of Z from the 
above tabulation obtaining the follow- 


very close 


O 2 \o 157 
ag: SS : . Since pressure 
B-G (3) 
is proportional to (velocity)*, then, 
integrating, to find the average 
(weighted ) velocity in height, s, we find 


Oa 0.157 ‘ é . ( ; 1 ry 
C2 , where ( AT 4587 


G 
Table II gives the results for the as- 
sumed conditions. 

Of course, above height 7, the velocity 
is considered to be uniform. End flow 
over the eaves will reduce the average 
pressure, as computed. 

Evidently Q,, = 0.284Gs°-17 is a fair 
average for these extreme conditions 
and eliminates the necessity for con- 
sideration of what values of a and K 
should be adopted. This implies that on 
the average the gradient wind would be 
found at 1250 ft. above ground or above 
some “effective ground level” which 
Wing properly stresses. It is conserva- 
tive also, when consideration is given 
to the fact that gradient wind height in 
winter is lower than in summer because 
of more stable stratification, and 1250 ft. 
is less than either value of Z for cities 
in the extreme cases chosen. This re- 
sults in the use of a higher percentage of 
the gradient velocity. 





TABLE I— PROBABLE VELOCITIES @Q and Q,, 
IN TERMS OF G 
g0_ 187 Q/G* Qae/G Q.-/Q 
100 2.06 0.67 0.58 0. 87 
200 2.30 0.75 0.65 a 
300 2.44 0.80 0.70 
400 2.56 0.84 0.73 
500 2.65 0.87 0.76 
600 2.73 0.89 0.77 
700 2.80 0.91 0.79 
800 2.86 0.93 0.8! 
900 2.91 0.95 0.83 
1000 2.96 0.97 0.84 
1100 3.00 0.98 0.85 
1200 3.04 0.99 0. 86 
1250 3.06 1.00 0.87 


*See@NR, Dec. 27, 1934. p. 814, for variation with 
height in wind tunnel studies, and note also the dimin- 
shed pressure near the ground on the front wall of the 
mill building 
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TABLE II—WEIGHTED AVERAGE VELOCITY IN HEIGHT, z, IN PER CEN| 
OF GRADIENT VELOCITY 





Open Country,a@ = 20 deg. Large Cities a 
Summer Winter Summer 
K = 60,000 = 30,000 = 160,000 
Z2= 1,250 = 885 = 2,020 
z. ft 9187 Cc = 0.284 = 0.300 = 0.265 
100 2.06 59 62 55 7 
200 2.30 65 69 61 ‘a 
300 2.44 69 73 65 
400 2.56 73 77 68 
500 2.65 76 79 70 
600 2.72 77 81 72 
700 2.79 79 83 74 
800 2.86 81 85 76 
900 2.90 82 87 77 1 
i000 2.96 84 89 79 


To summarize, the weighted average 
velocity on a building of height H is § 
of the velocity at the top, and the velocity 
H \0.157 

i250) 

The center of pressure, for buildings 
1.314 
p> | i 


57 per cent of H. If the height exceeds 
Z, then the center must be modified by 
including the uniform pressure on the 
portion above height Z. The end flow 
over the eaves will slightly lower the 
center of pressure. 

From Table I may be determined the 
average velocity and therefore pressure 
on a building of any given height once 
the gradient velocity and the character- 
istic quantities K and @ are known. If 
study of these elements can be carried 
on scientifically in every locality, then a 
reasonable basis will develop for -he 
establishing of local building-code pres- 
sures. Of course the table does not 
consider the increase in velocity due to 
gusts, which is discussed elsewhere. 


at the top is O G 


of height less than Z, lies at 


Effect of mountains 


The wind blowing up the side or over 
the top of a mountain can be approxi- 
mated by considering the mountain as 
an infinite horizontal half-prism or 
cylinder. For example, the Blue Ridge 
Mountains may be represented roughly 
by a triangle formed by splitting a 
square prism on a diagonal plane, for 
which the velocity is given aproximately 
in ENR, March 15, 1934. A single, 
much-glaciated mountain knob standing 
alone may be simulated by a hemisphere 
or by a hemiellipsoid, for which the 
stream functions are shown in ENR, 
March 15, 1934. 

Wind and water gaps present some 
difficulty beyond that of the mountain 
range in general. Consider a triangular 
prism with a saw kerf cut through it 
parallel to the wind direction. It is clear 
that there will be much greater velocity 
through the gap than over the mountain 
top and that, regardless of the wind 
direction, the wind through the gap will 
be almost unidirectional except as modi- 
fied by local eddies. Approximately, 
therefore, the wind velocity at the top 
of a triangular mountain range would be 
1.5 times the approach velocity; that at 
the top of a cylindrical range about as 
given in the following table for cylinders ; 
that on an isolated mountain of drumlin 


type would be about as given 


for spheroids: a/h = base 


ded by height: 


Elliptice! cylinders 
a/h Velocity Ratio 


Prolate 4:1 1.25 
Prolate 3:1 1.33 
Prolate 2:1 1.50 
Cireular 1:1 2.00 
Oblate 1:2 3.00 
Oblate 1:3 4.00 
Oblate 1:4 5.00 
———--Sphervids 
a/h Velocity Ratio 

Prolate 4:1 1.08 
Prolate 3:1 1s 
Prolate 2:1 1.21 
Sphere 1:1 1.50 
Oblate 1:2 2.12 
Oblate rs 2.74 
Oblate 1:4 3.38 


Clearly a mountain with abrupth 
rising sides may produce very 
velocities. Of course in the ellipsoidal 
type there will be high flow around ¢! 
ends also. 

For high velocity on Mt. Washing- 
ton, see ENR, May 10, 1934, p. 604 
Velocities such as these are possih 
in exposed situations where trees 
other mountains do not disturb the ge 
eral flow. For high mountains ther 
must also be considered the general in- 
crease in velocity with height and als 
the change of air density with height, 
both of which affect the air flow. 

Since the density changes with height, 
two stream lines now enclose a constant 
weight of air, but not a constant volume 
The crowding effect shown in EVR 
March 15, 1934, will, therefore, not ap- 
pear as before, but the effect will be the 
resultant between the narrowing of th 
tubes of flow and the widening of them 
due to expansion of the air under dimin- 
ished atmospheric pressure. 

The development of gliding in Germany 
has caused much study of the ris- 
ing air currents caused by obstacles, and 
hence the general nature of flow over 
and around mountains. There is son 
level, the “height of influence,” at which 
no deviation of the air flow results, and 
the height of this above the mountait 
summit depends upon the shape of th 
mountain, its height, the lapse rate of 
temperature in the free air and along 
the mountain slope, the moisture con- 
tent of the atmosphere, ete. The veloc: 
ties found upon a mountain are intimate!) 
connected with this height of influence 

Morgan has given an excellent résume 
of numerous observations of balloon tra 
jectories, of temperature range, of | 
path of smoke bomb puffs, etc. 
ample, von Ficker in a free ball 
passed 3280 ft. above the Diablerets, a 
found his speed increasing from 10.8 ¢ 


iS 





For exX- 


85 ft 
deci 

lt 
ated 


ing 
rate 
laps 
the 1 
the | 
cool 
heig 
cal 
less 
free 
the 
abo 
inve 
acc 
firs’ 
free 
the 
will 
this 
hei; 
ten 
is é 
hei 
inv 
des 


the 


sul 
Or 
ad 


tic 
zO 
ne 
OV 
ra 
on 









ft the 
them 
imin- 


many 
ris- 
» and 
Overt 
soni 
vhich 
, and 


ntat 


g5 ft. per sec. above the summit and then 
declining to 42.6 ft. per sec. 

It we assume the air to be non-satur- 
ated and rising so rapidly that the cool- 
ing effect is at the dry adiabatic lapse 
rate of 54 deg. F. per 1000 ft., and if the 
lapse rate in free air at a distance from 
the mountain is less than adiabatic, then 
the air rising up the mountain becomes 
cooler than is the free air at the same 
height. The air passing across a verti- 
cal through the summit then experiences 
less change at a given height than the 
free air, until at the height of influence 
the two become the same. The change 
above the summit may, therefore, even be 
inverted, i.e. become warmer with height, 
according to the difference between the 
first lapse rate and the lapse rate of the 
free air. If the free air is saturated, 
then the saturation adiabatic lapse rate 
will give an approximate result. On 
this basis, the height of influence is that 
height at which the local and free air 
temperatures become the same. If there 
is a discontinuity in the free air at some 
height below the summit, this method is 
invalid. In the lee of a mountain the 
descending air may cause clear sky for 
5 or 10 miles horizontal distance, even 
though the mountain is cloud-capped. 

Pockels has derived a theoretical re- 
sult based upon certain assumptions; 
Ono extended this method to isothermal, 
adiabatic and pseudoadiabatic cases; 
Ackeret and Defant studied a half-ellip- 
tical profile. Pockels assumed a hori- 
zontal, ideal flow in two dimensions, 
neglecting viscosity and surface friction, 
over a series of identical mountain 
ranges. By making the surface profile 
one of the resulting stream lines, he de- 
rives a sine-like shape for the ground, 
with a relatively narrow valley between 
flat-topped mountains. He finds that 
the horizontal velocity is maximum at 
the summit, minimum at the botton of 
the valley, and equal to that of the free 
flow at the midpoint of the slope. At this 
midpoint the vertical velocity is maxi- 
mum and equal to « tan a, where a is the 
slope at this point. 

Idrac found some confirmation of this 
theory in observations on a gentle slope 
(maximum 25 deg.) between a 328-ft. 
ridge and a plain close to sea level near 
Biville, but there was a vertical compo- 
nent still at the summit. (See Discon- 
tinuous Flow, ENR, March 15, 1934.) 
On ground of similar profile, but of 32.8- 
ft. height, he found similar results, pro- 
portionally. For the windward side he 
considered his results to be valid from 
13,2 to 49.2 ft. per sec. To leeward, he 
found much turbulence. 

Free balloon pilots have found marked 
eddy formation on the lee side of moun- 
tains, sometimes as a stationary eddy, 
sometimes as a traveling eddy which 
produces a sinuous flight path slightly 
inclined upward. On the windward side 
there may be also a stationary eddy due 
to colder air flowing down the slope from 
the summit, but this seemingly disappears 
at velocities greater than 33 ft. per sec. 
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Georgii believes that below 33 ft. per 
sec. at the summit and a lapse rate up to 
the summit less than adiabatic, stationary 
eddies will form on the windward side, 
but that above this the turbulence that is 
developed will prevent this. 

In general, there is turbulence on the 
lee side, and above 33 ft. per sec. sta- 
tionary eddies seemingly do not form 
especially for a near-adiabatic lapse 
rate. There are a few observations of 
traveling eddies which rise at an angle 
of perhaps 4 deg. to 4 deg. and persist 
for “large distances beyond 7 km.” (4.35 
miles). The path of two balloons ap- 
proached closely the two coordinate equa- 

; 2rt 
tions: ¥ = ut + a sin ,and s 


2rt 


a COS, where uw and w are the average 


horizontal and vertical velocities, a the 
radial distance of the balloon from the 
eddy center, T the period of the eddy, 
and ¢ the time. The respective computed 
values for these two cases are: 

Case A 
16 mph 
1.1 mph 
3°51’ 
7'47" 


Case B 
u 11.4mph 
w 

Inclination 

Period 

Diameter = 2a 
Horizontal wave length 


2. I miles 1. 5 miles 
Vertical wavelength 


740 ft. 100 ft. 


The wave lengths given are those of 
the balloon. 


wuonnuud 


Wind along sea coasts 


When the wind passes from sea to 
land, even though the land be roughly 
at sea level, there is a marked increase 
in the surface friction. The consequent 
retardation of the lower air causes a 
thickening of the flow sheets, in effect 


simulating a small hill. This results in 


increased velocities in the upper air. For 
offshore winds these statements are re- 
down-currents 


found even at a het 


versed, and might be 
geht of 1500 ft. 


are also temperatuie changes 


There 
Peppler 
reports the following ascent: 


Height, Temperature Wind W ind Velocity, 
Fr Deg. F Direction Ft. Per See. 
0 » SW 3 
658 49.4 SW 7 
1640 49.6 Ww & 
3280 47.2 W 7 


a 
95 

This shows a slight inversion hetween 
658 and 1640 ft., and the upper limit of 


up-currents is to be looked for at about 
1640 it. 


Effect of trees and buildings 


Georgii reports a soaring flight at 
Cranz “where turbulent motion could 
only originate either from buildings or 
from trees.” Soaring was possible at 
230 ft. There was no difference in the 
ascending wind in passing from the 
region of buildings to that of trees. There 
were no dunes to cause vertical velocity, 
but dunes may add measurably to the 
coastal effect. 

If the atmosphere is stable, balloons 
have been found to follow closely the 
ground profile. But with superadiabatic 
gradients, air masses may suddenly shoot 
up to great heights from no discernible 
cause. A balloon in the Rhone Valley 
followed the ground profile for 8 min. 
during a superadiabatic condition, and 
then rose suddenly to 2300 ft. at a verti- 
cal velocity of 6.56 ft. per sec. Even in 
flat country sudden upward surges may 
be encountered with velocities of 16 ft. 
per sec. Under cumulus clouds vertical 
velocities up to 40 ft. per sec. have been 
measured. 


i 


Timber Versus Steel for Temporary Tunnel Support 


N THE Mono Craters water tunnel 

now under construction by the city 
of Los Angeles, after trying out both 
timber and steel as temporary supports 
in the tunnel, the conclusion was reached 
that steel is preferable in this case. 

Steel sets can be assembled in about 
half the time required for wooden plumb 
posts and a five-segment arch. Steel 
supports make possible a somewhat 
smaller tunnel section, with a correspond- 
ing decrease in cost, construction time 
and materials used. Aiter the steel ribs 
are embedded in the concrete lining, they 
become an advantage in the form of rein- 
forcing, whereas timber may become a 
menace to concrete in which it is em- 
bedded. 

Timber supports dry out in the con- 
stantly moving air of the tunnel. Al- 
though they are often wet thoroughly 
just before pouring the lining, swelling 
of the timbers has been known to crack 
the lining, particularly where the over- 
lying thickness of concrete is not great. 
In the tunnel in question specifications 
call for only 4 in. of concrete inside the 


temporary supports; the section is a ‘ 


horseshoe, 9 ft. wide inside the concrete. 

A disadvantage of the steel sets is that 
where there is a considerable amount 
of overbreak the steel ribs are not quite 
as convenient for supporting the back 
packing as are the larger timber sets. 
Another argument advanced by old tun- 
nel men in favor of timber is that timber 
sets have a “groaning point,” and long 
before they break under a steady load 
they give warning. Onthe Mono Craters 
tunnel, however, the loading thus far has 
been very light. 

Timber sets in the Mono Craters tun- 
nel are &x8 in. in section and are spaced 
on 5-ft. centers. Steel ribs for compar- 
able service and spacing are 5-in. I-beams 
weighing 12} Ib. per lin.-ft. These ribs 
come into the tunnel in two sections, ar- 
ranged to splice at the crown. Although 
timber lagging is used with the steel 
sets, the plan, to insure complete embed- 
ment of the steel ribs in the concrete lin- 
ing, is to place small concrete blocks 
behind the steel ribs, thus keeping the 
timber lagging away from the steel and 
permitting the concrete to flow entirely 
around it. 
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Load Transfer at Transverse 
an Economic Necessity 


Rational demonstration that effective shear joints 
enable practical saving in slab thickness for a given 
load or enable heavier loading for a given thickness 


By Clifford Older 


Consulting Engineer, Wilmette, I1l. 


FFECTIVE load transfer at 
transverse joints is an economic 


necessity in concrete pavements 
because the slab on the far side of a 
free joint must be strong enough to 
support about three times as much load 
as it would in case a joint is used that 
provides effective load transfer by shear 
alone. The truth of this statement is 
developed in the following discussion. 
In considering the effect of wheel 
loads as they approach and pass trans- 
joints, wheel loads of unity 
might be assumed if desired. How- 
ever, as the effect of definite wheel loads 
of a common magnitude is more easily 
visualized, wheel loads of 8,000 Ib. will 


be assumed for the time being. 


verse 


Development of theory 


Case 1—If the transverse joint is so 
constructed as to offer effective shear 
resistance, both slabs must deflect alike 
as a wheel load approaches and passes 
the joint (Fig. la). Then, if the ad- 
jacent slabs are of the same stiffness 
and the subgrade support on both sides 
of the joint is alike (conditions that 
may be assumed in this case), the ends 
of the two slabs will share the wheel- 
load burden equally. This is true be- 
cause the resistance of an elastic body 
to bending is in proportion to deflec- 


tion, and the deflections in this case 
must be equal. The character of the 
subgrade support is immaterial pro- 
viding it is uniform. 

In the case of the 8,000-Ib. wheel 
load, the end of each slab needs to be 


strong enough to support only one-half 
the load, or 4,000 Ib. It may easily be 
seen that this is true whether the critical 
fiber stress is under the load and parallel 
to the joint at the bottom of the slab 
due to positive moment, or is at the 
top of the slab some distance from the 
load and at right angles to the joint due 
to negative moment. 

The deflection at the ; this 
case may be called ld. If the subgrade 
is plastic or only partly elastic, there 
may be a residual depression of the sub- 
grade in the neighborhood of the joint 
as indicated in Fig. 1b. This residual 
depression may be called 1s. 

The subgrade may actually be rutted 
the entire length of the pavement under 
the wheel path. If so, the rut would 


joint in 





be deepest at the joints because of the 
greater deflection of the slabs under load 
at these points. 

Case 2—When the wheel load ap- 
proaches a free joint, the conditions are 
quite different. In Fig. le the wheel 
load, moving from right to left, is as- 
sumed to be as near the joint as pos- 
sible without any overlap of the tire. 
It is obvious that, at this moment, the 
near slab N and the subgrade there- 
under must support the entire wheel 
load. Whether the subgrade is elastic 
or plastic and whether the critical ten- 
sile stress is that due either to the posi- 
tive or to the negative moment, the 
maximum tensile stress will be twice as 
great as in Case 1, providing the slabs 
are of the same thickness and the sub- 
grade reaction is proportional to sub- 
grade depression. The deflection of 
the slab will be 2d, and the residual de- 
pression of the subgrade 2s. 

Case 3—When the rapidly moving 
wheel load passes the free joint, the 
conditions are again different. As the 
wheel passes the joint, the load is quite 





(a) Reaction 4,000/b. 


(b) 








(c) nantes 8,000/b 





(e) 





ro TY 


FIG. 1—DIAGRAMS of joint behavior un- 
der different cases of loading and joints of 
different shear capacity. 


oints cast 





suddenly applied to the far 

slab. At 40 miles per hour ¢! 
load passes from the N to th: 
in about 1/60 sec. It is a kn 
of mechanics that a load sudd 
plied, in the theoretical - 1 
equivalent to twice the static loa 

Glover, engineer of materials, 

highway department, reports a 
of about 1.5 instead of 2 and « 
tention to the fact that if one 

a free joint is at a different e| 
than the other, either a drop 

or a combination of raise impa . 
sudden load occurs. (Illinois D ‘ 
of Highways, “Reports of Invi ova F 
tions,” Vol. 1, 1931.) “0 

We are then faced with the coni:t):; . * 
illustrated by Fig. 1d. We cannot « 
the fact that with wheel loads oj 
Ib. moving at modern speeds, th: 

F at a free joint must support a \ 
load of 12,000 Ib., or perhaps con 
ably more. 

In the case of the slab F the t 
stress will then be three times as 
as in Case 1. The deflection oi 
slab and the residual depression of 
subgrade will be three times as 
(3d and 3s), providing again that 
slabs are of the same thickness and 1! 
subgrade follows the same law. 1! 
final residual depressions of the 
grade in the case of free joints may 
illustrated by Fig. le. 

Conclusion—Can there be any dou) 
that joints that provide effective s| 
greatly increase the supporting capa 
of a pavement of given thickness? Al 
if a pavement with free joints is t! 
enough to carry a given load with: JR 
structural failure, a thinner and tl 








n 
fore cheaper pavement with effecti: eC 
joints will carry the same load. Neglect 
to take advantage of one or the othe: y 
of these two alternates is hard to under- 6 
stand. e 

Effect of subgrade support 

If all subgrade materials were per- : 
fectly elastic at all seasons of the year J 
and the elastic properties were know! 
there would be no residual depressio: 
under the joints or elsewhere, and ( : 






sign methods based upon the elastic 
properties of the materials involv 
could be used with confidence. Ui 
fortunately, there is no doubt that tlie 
actual reaction of subgrade soils a 

their displacement under load vary i 
all sorts of ways. They may vary fro 
place to place, depending upon t' 
character of the soil, and from time ' 
time, depending upon changing mo 

ture content, freezing, thawing, compac 
tion under load, settlement, etc. Granu- 
lar soils may be stable and elastic und«r 
the loads imposed, or they may shitt 
or compact more where the deflection 

the slab is greatest. Clay soils may |) 

























elastic at one time and plastic or even 
‘liquid at another, and their be- 
havior may depend upon the intensity 
of pressure and the area over which it 
S applied. : 
[hat depressions at free joints fre- 
quently exist is evidenced by the pump- 
ing of mud and water that has often 
heen observed as heavy loads passed. 
The fact that the end of the far (F) 
slab is often found depressed and the 
fact that on heavy-traffic roads trans- 
verse breaks parallel to the joint and 


1 
i 
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become about 700 and 1,000 Ib. per 
sq.in., and structural failure would be 
certain. The above are by no 


unreasonable assumptions. 


means 


If the joint is so constructed as to 
cause both slabs to deflect the same 
amount, there is no sudden application 
ot the load to either slab, the residual 
depression of the subgrade is decreased, 
and the possible cantilever distance may 
be shortened. Thus, the maximum 
stress that would otherwise apply is not 
only reduced by 66 per cent but is’ still 


(¢) 


FIG. 2—SKETCHES for analysis of stresses in metal parts of steel air-cushion expan- 


sion joint (Fig. 4a). 


”, 


sree sceweeee] o- 


FIG. 3—STUDY of concrete stresses in steel air-cushion expansion joint (Fig. 


a few feet away are not infrequent are 
further evidences. The seriousness of 
this condition may be illustrated by 
making plausible assumptions and then 
computing stresses by simple means. 
Assume that subgrade support is 
virtually absent for a certain distance 
on each side of a free joint, so that the 
ends of the adjacent slabs act as prac- 
tically unsupported cantilevers. As- 
sume that the center of the load applica- 
tion is 6 in. from the end of the slab 
just before the tire begins to overlap 
the joint, and that an axle load of 16,000 
lb. is uniformly distributed over the 
entire width of a 10-ft. lane. The load 
would be 133 Ib. per inch of width, and 
ii the end of the slab is unsupported 
for a distance of 24 ft., the moment arm 
would be 24 in., and the bending mo- 
ment 24 ft. from the joint would be 
3,200 in.-lb. The application of the 
simple beam formula, S = 6M/t*, shows 
that the fiber stress in a 7-in. slab would 
be about 400 Ib. per sq.in. If the sudden 
application of the wheel load to the far 
slab F increases the effect of the wheel 
load 50 per cent (as found by Glover), 
the fiber stress would be increased to 
about 600 Ib. per sq.in. If the un- 
supported distance should be 4 ft. in- 
stead of 24 ft., the above stresses would 


4a). 


further reduced by virtue of the fact 
that the moment arm may be reduced. 

Even if we should disregard all 
theory, we would still be forced to con- 
clude that free or imperfectly doweled 
joints and cracks seriously unbalance 
the design, as it is adjacent to them 
that structural failure, sufficient to re- 
quire expensive patching, is always 
found. 


Dowel-bar joints 


The ideal joint would be one that 
would be watertight and capable of 
offering not only adequate shear re- 
sistance but also the same bending re- 
sistance as that of an unbroken slab. 

There are difficulties that at the 
present time seem unsurmountable in 
attempting the design of such a joint. 
For example, the bending resistance per 
foot of width of a 6-in. slab (ultimate) 
is about the same as that of a 1.8-in. 
square steel bar. Again, it would re- 
quire a continuous steel dowel plate 
about 0.8 in. thick to offer the same 
bending resistance at fiber stress of 
30,000 Ib. per sq.in. as a 7-in. concrete 
slab at 400 Ib. per sq.in. In addition, 
separate dowel bars, even if absolutely 
paralle! to the direction of motion, in- 
troduce great difficulties in the way of 
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expansion joint 
and the raction 
Fig. 4b effect load 
When the con- 
set, tempo- 
of the expansion 
and the 
above plate is 
The joints need no 
tion after the concrete is poured. 
The design is such that when the 
concrete hardens, the end of one slab 
extends between, and makes a tight fit 
with, the projecting horizontal legs of 
the pair of continuous steel angles that 
are rigidly anchored to the end of the 
adjacent slab. There is, 
lost motion. Hence, as soon as one 
slab starts to deflect under load, the 
other must deflect a like amount. 
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therefore, no 


Calculated strengths 


The strength of the expansion joint 
may be tested as follows: When a 
wheel load approaches this joint, as in 
Fig. la, the resistance of slab F to 
deflection produces an upward reaction 
on the horizontal leg of the upper angle. 
When the wheel load has passed the 
joint, the end of slab F 
downward load on the horizontal leg 
of the lower angle. As the reactions 
are the same in either case, only one 
angle need be analyzed. An axle load 
of 18,000 Ib. will now be assumed. As 
each slab offers the same resistance to 
deflection, the horizontal leg of the 
angle is required to support half of the 
total load, or 9,000 Ib. Assuming that 
74 ft. of the joint (less than the width 
of a heavy truck) transmits the entire 
9,000 Ib., the load per inch of joint may 
then be taken as 100 Ib. 

Bending Stress in Angle—Refer to 
Fig. 2a. With the joint fully open (a 
condition that prevails only when the 
pavement is new), the 100-Ib. load per 
inch, P, is applied 0.75 in. from the 
critical section A-A, and the bending 
moment at this section is 0.75 P, or 75 
in.-lb. The formula S == 6M/f applies. 
The thickness being *% in., a_ fiber 
stress of about 13,000 Ib. per sq.in. is 
indicated. An ample margin of safety 
in bending is obvious. 

Tension of Lugs—Refer again to Fig. 


2a. As the lugs are spaced 6 in. c. to c., 


produces a 








748 


the load per lug is 600 Ib. The arm of 
the resisting couple R-L is taken as } 
in. less than the distance from the center 
of the lug to the top ot the angle. 
Taking moments about #, the tension on 
each lug at the base of the lug is then 
600 1.1875/1.75==407 Ib. The area in 
tension at the base of the lug is #% sq.in. 
The unit tensile stress is therefore about 
2,200 Ib. per sq.in. This is of course but 
a nominal stress. 

Lug Bond—The lugs are wider at 
the outer than at the inner ends, so that 
the bond will be partly mechanical. The 
surface area of the sides plus the top 
and bottom edges is 7+- sq.in. The 
407-lb. load distributed over 7  sq.in. 
results in a unit bond stress of less than 
60 Ib. per sq.in. The bond 
therefore not critical. 

Shear on Lugs—The vertical reac- 
tion per lug (600 Ib.) divided by the 
area in shear (i sq.in.) results in a 
unit shear of 3,200 Ib. per sq.in., which 
is low. 

The horizontal shear (Fig. 2c, sec- 
tion C-C) at the junction of the lug 
with the vertical leg of the angle can- 
not be computed accurately. Only a 
part of the tension on the lug is trans- 
mitted by shear. Part is transmitted by 
the bending resistance of that portion 
of the vertical leg that is below the 
top of the lug. This bending resistance 
is roughly illustrated by the arrows. 

That there is no danger of horizontal 
shear failure may be shown as follows: 
assume (Fig. 2c) that, beginning at the 
top of the lug, the metal of the vertical 
leg is sheared to the right 0.1 in. and 
then, curving upward, the entire angle 
is cut through. Fig. 2d results. The 
tension on the lug (previously .com- 
puted) is 407 lb. The bending moment 
on section D-D would be 407 times 0.2. 
or about 81 in.-lb. The fiber 
would be six times 81/(:% )*, or about 
14,000 Ib. per sq.in. As the bending re- 
sistance alone is sufficient, this indicates 
that the shear at the top of the lug is 
not critical. In addition, tests to de- 
struction show no shear failure at the 
tops of the lugs. 

Concrete Bearing Stress—At the top 
of the joint the bearing load is trans- 
mitted to the F slab through the bear- 
ing plate. The unit bearing pressure 
is therefore less than at the bottom of 
the joint, where there is no bearing 
plate attached to the slab. The width 
of bearing of the F slab on the horizon- 
tal leg of the bottom angle is about 
3 in. The load per inch of joint being 
100 Ib., the bearing stress would be 
only 400 Ib. per sq.in., if the bearing area 
were only 4 in. wide. Obviously, the 
bearing stress is not critical. 

Tension in Concrete — Definite 
analytical methods are not available. 
In order to check the possibility of 
failure at a corner, as outlined by the 
line 4A-B-C (Fig. 3a), samples were 
made up and tested to destruction by 
applying a load at P. It was found 
that when tests were made at 28 days, 


stress 1s 


stress 
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there were no signs of tension failure in 
the concrete. Ultimate failure occurred 
when the horizontal leg of the angle 
bent downward under a load of about 
400 Ib. per inch of joint. 

In tests made when the concrete was 
five to seven days old (considerably 
less than the usual curing period), a 
continuous strip of concrete pulled off 
along the corner. his strip had the 
average dimensions shown in Fig. 3. 
Tests at ages less than the usual curing 
period are, of course, of no significance 
except as they indicate the character of 
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FIG. 4—DESIGN OF SHEAR JOINTS for expansion and contraction in concrete pavements 


possible failure. The fact that at early 
ages a continuous strip was pulled off 
indicates clearly that load transfer from 
angle to concrete is not unduly con- 
centrated at the lugs. No doubt a sub- 
stantial portion of the load is trans- 
mitted to the concrete by standing 
friction because of the pressure at the 
reaction RP. 

Although definite analytical methods 
are not available for such a corner, an 
analytical test may be made. The con- 
ditions may be represented as in Fig. 
3b. At the ultimate load that caused 
bending failure in the leg of the angle 
the vertical load P was about 400 Ib. 
per inch of joint. The average tensile 
stress on section A-B would then be 
400/2.5, or 160 Ib. per sq.in. The maxi- 
mum fiber stress A-D would be twice 
the average, or 320 lb. per sq.in. Tf 
we should assume that the load is all 
concentrated at the lugs (contrary to 
the indications of the tests at early 
ages), A-D would be equivalent to the 
height of a pyramid of stresses and 
would then be three times the average, 
or about 500 lb. per sq.in. This still 
being under the modulus of rupture, no 
tension failure would be expected, which 
expectation was borne out by the 28-day 
tests. 

Because of the fact that the angles 
are rigidly bonded to the edge of the 
slab, these angles function in exactly the 


sign, as no arrangement for initial 
pansion space is necessary. As it ac- 
complishes “load transfer” in exact! 
the same way as the expansion | 
and provides the same _ thickness 
metal, lug dimensions, etc., the factor 0! 
safety is much greater, as the moment 
arm of the load P is much shorter. 

Both analysis and load tests show t! 
joints may readily be designed for shea 
and, for loads of 9,000 Ib. per whee! 
may easily have a factor of safety oi 4 
or more. The usual road slab does : 
often have as large a factor of satiety 
as this. 

Unpublished load tests of such joint 
in actual service show them to have out 
standing efficiency in load transfer 
This is no doubt due to the stiffnes- 
of the horizontal legs of the continuou- 
angles, which bend but slightly unde 
normal loads, to the absence of | 
motion and to the low bearing pressur: 
that eliminates spalling at the bearing 
edge. 

It is clearly indicated that the use 
efficient load-transfer joints permits 
substantial reduction of slab thickne-- 
for given loads, or will greatly in 
crease the load-supporting capacity if 
the slab thickness is not reduced. 

The cost of maintaining properly < 
signed and properly installed metal 
joints is zero, and this alone offsets t! 
additional capital charges. 
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THe FOLLOWING ARTICLE is the sixth of a 
series of recollections of engineering ex- 
periences recorded by John F. Stevens. The 
earlier articles were published as follows: 
March 21, p. 412; March 28, p. 450; April 
11, p. 521; April 25, p. 590; and May 9, p. 
672 —EDITOR. 


FTER I had submitted my report 
Avo Marias Pass to the chief en- 
gineer of the Puget Sound Exten- 
sion of the Great Northern Ry. in De- 
cember, 1889, I was idle during the re- 
mainder of that winter. Early in the 
spring of 1890 I was given the task of 
finding the best line from Spokane to 
Puget Sound, a territory of 33,000 
sjuare miles. 

The problem as to where and how the 
line could best be gotten out of Spo- 
kane was easy to solve. But beyond 
the center of the Big Bend country | 
faced a wholly different proposition. 
While some cursory reconnaissances had 
been made, I was told that nothing of 
value had been developed, but I never 
saw any reports. The problem remained 
to be solved. 


Controlling factors 


The selection of a crossing of the 
Columbia River was a serious matter, 
as that mighty river, skirting the plateau, 
lay from 700 to 900 ft. below it, and so 
close to the plateau that only in a few 
places could the climb be made except 
on foot. But the location of the cross- 
ing of the river depended upon a larger 
factor, one that was the key of the 
whole situation: where could, or should 
the Cascade Range be crossed? This 
was a question that could only be cor- 
rectly answered after a thorough ex- 
ploration had been made of the whole 
range, from the British Columbia line 
south to Stampede Pass, through which 
the Northern Pacific Ry. finds its way. 
As a decision had to be made and pre- 
liminary surveys be gotten under way 
that season, it was a job of considerable 
magnitude. 

I personally examined every nook and 
corner of that area which seemed to 
offer any prospect that might be worth 
consideration. C. B. Haskell, an engi- 
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neer of whom I have spoken in a previ- 
ous article, was my only assistant that 
summer. He was a fine man and a 
competent engineer, but, naturally, | 
preferred to make my decisions on the 
key matters from personal knowledge, 
only using Mr. Haskell to fill in de 
tails. He gave excellent service, and it 
was a tragedy that the next year he 
was drowned by the upsetting of a canoe 
on the Columbia River. 

The cross-section of the results of all 
these examinations proved conclusively 
that somewhere in and through the 
range drained on the east by the Wenat- 
chee and on the west by the Snohomish 
rivers a crossing must be found; but 
where? The Cascade Range is made up 
of an almost constant succession oi 
craters of small, long-extinct volcanoes, 
entirely covered with heavy forests, es- 
pecially on its western slope. Its west- 
ern escarpment is very abrupt, falling 
in places 5,000 ft. in 15 miles. And its 
narrowest place, its waist, so to describe 
it, is between the various headwaters 
of the above-mentioned rivers. Logically, 
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A pass through the mountains located, 


only to find the west slope too steep 
for a railway line—Inspiration leads 


to a solution of the west slope problem 





therefore, somewhere at the head of 
these two rivers there must be a prac 


ticable pass, if one existed anywhere. 
Lost to the profession! 


Some great engineers were lost to 
the profession when a lot of men wasted 
their time in trapping and prospecting 
While | was busy on reconnaissance in 
the Cascades one of these embryo en- 
gineers wrote to Jas. J. Hill that I was 
all wrong if my selection of a pass, that 
there was a much better one that I had 
overlooked, sending him a sketch and 
all about it. The chief sent me the let- 
ter and sketch with orders to investi- 
gate it at once. I knew of course that 
no such a pass existed in the main 
range, but orders were orders, and so | 
went personally to explore the alleged 
pass. | found the prospector’s old camp 
and went up the creek as shown on the 
sketch. The search itself took only one 
day, and I camped that night exactly 
where I did the night before, without 
having to retrace my steps. His pass 
was not in the main range at all, but 


THE GREAT NORTHERN RY. gave to Mr. Stevens the task of determining the 

route that it should follow from Spokane to Puget Sound. As a controlling factor, 

he first located a pass through the Cascade Range. . It was found in what is now 
known as Stevens Pass. 
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through a side spur of it. The net re- 
sult of the information—which was to be 
rewarded—was that I wasted three days 
that I could ill spare at that particular 
time. 

On one of my cruises up the Wenat- 
chee River I had noted a large creek 
coming into it from the south, well up 
into the mountains. I knew that its 
course could not long continue from the 
south, and so followed it up a short dis- 
tance to where it turned abfuptly, com- 
ing from the west. Realizing that it 
must head at a summit in the main 
range, I filed that mental picture away 
in my head for future investigation. 


“Stevens Pass” 


A short time afterward when I was 
cruising the top of the main range, | 
found a comparatively low place in it, 
against which a creek flowing east had 
its head. I felt certain that it must be 
the beginning of the same creek that I 
have noted above. Marking this gap, 
[ continued on my way along the range 
for some days, but on my return from 
this cruise I immediately sent Mr. 
Haskell to go up the Wenatchee River 
to the mouth of the creek, and on up it 
to its head, which I was confident would 
be found at the gap I had marked by 
blazing trees. And so it proved. Mr. 
Haskell blazed a cedar tree and marked 
it “Stevens Pass.”” There was no visible 
evidence that the pass had ever been 
visited before, but it probably had been 
by some wandering woodsmen or pros- 
pectors, and the above is the story of 
how the pass got its name. 


Favorably for a railway line 


I visited the pass immediately and 
made a close study of it and of its ap- 
proaches, and decided that my quest was 
ended. Geographically, it lay in a favor- 
able place, was comparatively low in 
elevation (4,000 ft.), afforded easy 
slopes for the construction of a switch- 
back line and opportunity for a reason- 
ably short tunnel whenever the traffic 
demanded the latter. 
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A SWITCHBACK LINE was first used by 

the Great Northern Ry. to cross the Cascade 

Range; but its route through Stevens Pass 

was chosen only after Mr. Stevens had 

determined that the line and grade could 

be improved subsequently by the construc- 
tion of tunnels. 


Such a tunnel was completed while 
I was chief engineer, seven years after 
the original construction of the line, 
with a summit elevation of 3,348 ft. That 
tunnel was 24 miles in length. It was 
built entirely by company forces, under 
the supervision of Harry W. Edwards, 
resident engineer, and Melville E. Reed, 
assistant engineer. The headings met 
almost exactly at equal distances from 
the portals, with remarkable results. 
Errors: alignment, ¢ in.; grade, 4 in.; 
distance (outside measurement carried 
over two high mountains), 14 in. I 
know of no other case under similar con- 
ditions where this record has ever been 
equaled. Incidentally, I may remark that 
on Aug. 11, 1925, | made a report to 
Ralph -Budd, president of the Great 
Northern Ry., upon the feasibility of a 
long tunnel through the pass. My re- 
port was adopted, and the nearly 8- 
mile-long tunnel was put under con- 
struction the following October, com- 
pleted and went into operation in three 
years—a fine record. 

During the summer of 1925 the 
Stevens Pass Highway was opened with 
ceremonies. Where years ago we had 
to struggle up the steep slopes with our 
packs on our backs, tearing our weary 
way through the tangled forests, over 
rocks and through swamps, one can now 
roll luxuriously in a Pullman or an au- 
tomobile and give not a thought to, or 
care in the least how the miracle was 
wrought by the pioneer engineer. 


The west slope problem 


Although I felt well satisfied that the 
pass which we had developed was the 
one I had been hunting, I realized that 
a very difficult problem lay on the west 
side of the range in finding a practicable 
line, one within reasonable limits of 
standards and cost, to enable the descent 













to be made from the tunnel which would 
be built to eliminate the switchback 
lower the grade down to Puget Sound 
The season was getting late, but | 
hurriedly organized a party of engi 
neers and set it at work running a | 
liminary line down the west side irc 
the portal of a prospective tunnel to th 
easy valley below. This work continued 
until deep snow on the mountain slopes 
made it impracticable to proceed 
farther. When I got the results of th 
survey, I was bitterly disappointed and 
felt that my hard season’s work had 
gone for naught, and that some on 
better qualified than I had better under- 
take to solve the problem. 


A solution found 


For three months that winter | 
thought of little else than of that part 
of the Cascade Mountains down which 
the engineers had pushed a line, which 
I well knew was impracticable, from its 
length, tortuous character and_ pro- 
hibitive cost to construct. But some- 
how I felt that the line that I wanted 
was there, if only it could be developed. 
Finally one night late in March an in- 
spiration came to me—sometimes I think 
that it was a dream—and at daybreak | 
started for the mountains, picking up my 
hardy and faithful packer, John Maloney 
on the way. Stopping at the last place 
where shelter could be found, an aban- 
doned lumberman’s shack, we _ pushed 
on in the morning over the snow while 
it would bear our weight. 

Finally, reaching a small side valle) 
which I had mentally visualized two 
nights before, I sketched on paper what 
I had imagined or dreamed. And this 
sketch, made under those conditions, 
translated first into a line of stakes and 
later into two parallel lines of steel, 
made certain the rather famous Marten 
Creek loop on the Great Northern Ry., 
which made a possible line through a 
topographically very rugged country. 


Location and construction 


With the coming of the spring oi 
1891 and the gradual disappearance 0! 
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snow, I organized a sufficient num- 

of parties of engineers, and the work 

making the final location of the line 

the route through the mountains 

hich I had-selected was _ prosecuted 

ith vigor. My time was wholly taken 

up with the field work, being spent al- 
most entirely with the engineers. 

As soon as all the necessary location 
engineering was completed, the line was 
put under construction, and I was given 
charge of it from the summit to Puget 
The work was completed and 
the track laid over it, mostly from the 
west, connecting with that laid from the 
east, in October, 1893, at a point 12 
miles west, by rail, from the west portal 
of the old tunnel. It was here that the 
last spike was driven in the line of 
rails which Jas. J. Hill’s genius and un- 
tiring energy had stretched across 
prairie, plain and mountain, nearly 1,800 
from St. Paul to the Pacific 


Sound. 


miles, 
Ocean. 


Columbia River crossing 


To refer again to the crossing of the 
Columbia River: once the valley of the 
Wenatchee River was decided upon as 
the route, then a crossing of the Co- 
lumbia River, as near the mouth of the 
valley as gradient and alignment would 
permit, was inevitable. It was chosen 
a short distance above Rock Island 
Rapids, at a narrow point on the river. 
| had nothing to do with this part of 
the line in 1891. If I had been in charge 
I would have located the bridge some 
14 miles farther upstream, resulting in 
a longer bridge, but not more expensive, 
with a shortening of the line and a de- 
cided decrease in the total curvature 
and in the rate of curvature. 

Mr. Haskell and a couple of packers 
comprised my entire staff while I was 
employed on reconnaissance during the 
season of 1890. It was a busy season 
for me, and a most satisfactory one, 
measured by the results obtained. It 
called for hundreds of miles of travel, on 
horseback, on foot and by rowboats. 
When it came to packing on the back, 
there was no distinction between the 
chief and the hired packer. Hazardous 
situations were encountered, but deter- 
mination and good luck carried me 
through without serious mishap, and I 
felt that what that summer had devel- 
oped, leading to rapid advancement in 
my profession, more than compensated 
for the hard work done. 


Made chief engineer 


As soon as the track was laid and 
the line was being made ready for oper- 
ation, all engineering matters connected 
with the extension were placed in 
charge of N. D. Miller, chief engineer 
of the system, with headquarters in St. 
Paul. I was appointed assistant chief 
engineer with office at Spokane, my 
territory covering the lines west of 
Minot, N. D., to Spokane, and took up 
my new duties, which were varied and 
severe. On Jan. 1, 1895, I was appointed 
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chief engineer of the Great Northern 
System, succeeding Mr. Miller, and 
moved to St. Paul. I held the office for 
eight years before I resigned to go to 
the Rock Island R.R., first as chief eng: 
neer and later as vice-president. 

It was the coming of the rails of th 
Great Northern Ry. in 1893 which first 
put Seattle on the map and gave it 
start to become the commanding bank 
ing and commercial center and ocean 
port of Puget Sound. A practical 
lustration of this fact is the quickening 
effect of the low rates on lumber and 
shingles, which Mr. Hill at once estab 
lished. The building of the Great 
Northern docks, elevator and export 


Letters to 


Beam Deflection 


Sir—Although the literature on the 
deflection of beams has become so ex- 
tended that it may seem superfluous to 
write further on the subject, it seems 
worth while to call attention to a recent 
(1934) monograph of the Association of 
Engineering and Shipbuilding Draughts- 
men (96 St. Georges Square, London), 
entitled “Some Notes on Deflection— 
Application of Area Moment Method to 
Uniform Section Beams,” by W. R. 
Thomson. The author states that in 
these leisurely prepared notes he has en- 
deavored to present a method, which he 
believes to be original, whereby the 
maximum deflection of any loaded beam 
can be easily determined. Unfor- 
tunately, the author restricts the illus- 
trations of his method to beams simply 
supported at the ends. 

The formula given in textbooks for 
the point of maximum deflection in a 
loaded beam simply supported at the 
ends shows that it is at or near the 
center. The greatest deviation from the 
center is in the case of a load concen- 
trated at a single point. With the load 
at a third point, the point of maximum 
deflection is only 0.0447 (the length of 
the beam) from the beam center. With 
the load at a distance of //4 from the 
end of the beam, the point of maximum 
deflection is but 0.0597 from the beam 
center. In all cases the point of maxi- 
mum deflection is located between the 


DEFLECTION at center of beam for a 
single point load. 
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point of loading and the beam center. 

Mr. Thomson first finds the deflection 
under the point load nearest the 
center. This is easily done, as the bend 
ing-moment diagram can be divided into 
triangles. He then by an 
method determines the 


beam 


ingenious 
increase ot de- 
flection from this point to the center. 
The sum of the two results is the desired 
deflection at the beam center. 


His gen- 
eral equation is: 


1 b ve 
Deflection fx)? 
LEI Mi 
in which a and b are the shorter (left 
end) and longer (right end) divisions 
of the beam length /; A, and A, are the 
areas of the moment diagrams on the 
left and right sides respectively of the 
point load II’, with x, and x, the dis- 
tances of their centers of gravity from 
the ends of the beam. The bending mo 
ment at the loaded point is denoted by 
M. The equation for a single point load 
(as shown on the sketch) reduces to 
Wa b(P + 2 ab) 
31Fl si 
with the formula for actual maximum 
Wa | 1 , F 
srar) 3° TS 
ratio (when a = 1/4) of the approxi- 
mate to the correct deflection is 112 to 
110, an error of less than 2 per cent. Mr. 
Thomson considers a == 1/4 the extreme 
deviation. For a load placed at the third 
point the error is less than 1 per cent. 
In sketching the bending-moment dia 
gram for a system of concentrated loads, 
convenient triangles are automatically 
formed by a unique and simple diagram. 
In drawing the bending-moment dia- 
gram for distributed loads, use is made 
of the bounding triangle to the parabola. 
The method outlined by Mr. Thomson 
has its limitations. He rather overesti- 
mates the time saved by its use. Still, 
the monograph is well worthy of study 
throughout. RoBins FLEMING. 


New York City. 
April 11, 1935 


Comparing this 


deflection, , the 
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Vigilance Needed 


F ENGINEERS are to keep their rights from being 

encroached upon, they must maintain a close watch 

upon the many bills introduced into federal and 
state legislatures. The need for such watchfulness was 
stressed by Arnold G. Chapman, retiring president of 
the New York State Society of Professional Engineers, 
in reviewing the legislative work of that society at its 
annual meeting. Occasionally legislation is proposed 
with the evident purpose of limiting the activities of en- 
gineers, but more frequently the limitation is hidden in 
some innocent-looking phrase. A case in point is found 
in proposed changes in the architects’ practice act in 
Pennsylvania, now before the legislature, noted in our 
news pages this week. Generally, the proposed changes 
are desirable and in conformity with current efforts to 
limit the use of the terms “architect” and “engineer” 
to those qualified to use them; but one apparently minor 
change in the exemption clause would practically exclude 
engineers from all building work in Pennsylvania. Simi- 
larly the activities of engineers in appraisal work or as 
expert witnesses legal cases may be jeopardized by 
laws that would appear to have no bearing upon the 
profession. This condition calls for eternal vigilance 
supplemented by the ability to recognize the many ways 
in which the work of engineers might be limited. The 
work involved is arduous and time-consuming, but it 
provides a most fruitful field of service for the profes- 
sional societies in the interests of their membership. 


Industry Too? 


Must Inpustry as well as men go on relief to get a job 
from the works program? Last week’s Washington re- 
port suggesting that such a thought was being entertained 
is about as discouraging as anything that has yet come 
to pass in connection with the program—as discouraging 
as the whole history of administrative procrastination 
and political delay that is wasting the best part of the 
current season. If the thought of limiting purchases to 
industries that rely on relief labor is really put into effect, 
it will bring more delay and further reduce efficiency ; 
but most of all it will operate to the destruction of in- 
dustrial morale just as the pauper’s oath requirement for 
jobs has lowered individual morale. It is difficult to 
square the plan with the commendable action of the 
FERA in shutting down Ohio relief-worker manufac- 
turing operations because of illegitimate competition 
with existing industry. That action revealed an under- 
standing of the vital need for allowing normal industry 
to recover without interference by relief operations. The 
new plan, however, suggests a total absence of such un- 
derstanding. Nothing now in sight is more likely to 
paralyze the relief-works program, to throttle and de- 
press the normal enterprise of industry and business, 
than an attempt to allocate program purchases on the 
basis of relief-roll men employed in the factories. Let 
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it be hoped that the report will prove to have bee: 
rumor, or, if it was well-grounded, then at le: 
saner counsel will yet prevail! 


Fift y Years 


Firty Years Aco engineering and industrial tech: 
were entering an era of far-reaching transforn 
An associated development saw its beginning 

time, and it is one that invites special notice 
occasion of James H. McGraw’s fiftieth annivers: 
technical publishing. The current chronicles of 
nology, the technical and industrial journals, begai 
growth to modern stature with the acceleration | 
dustrial change that marked the eighties, and in th: 
century following they advanced hand-in-hand wit 
arts themselves. What they accomplished may | 
roughly appraised by contemplating the probable corse 
of industrial and technical evolution had the journal 
not existed. In a word, it is not extravagant to sa 
that they helped to bring about the vast improvement 
of the world’s working equipment by which civilized |ife 
as we know it was made possible. And no small part 
of their contribution was leadership in developing tly 
motive thought, the philosophy of industrial activit: 
which in turn exerted profound influence on economic 
and social thinking as a whole. For their part in making 
possible this service to the world, the creative pioneers 
who guided the growth of technical journalism are en- 
titled to grateful appreciation. 


Passamaquoddy Power 


SINCE the Passamaquoddy power project was first put 
before the PWA for financing about a year ago, details 
of the proposed project have been kept from the public 

Even now, after an allotment of $10,000,000 to start 
work on an undertaking estimated to cost over $36,000. 
000 has been recommended to the President, the onl) 
drawing that is available is a map showing the location 
of the proposed dams and power houses. Two infer- 
ences might be drawn from this secretiveness concerning 
the engineering details of the proposed structures, either 
that they have not been worked out in detail or else that 
they show all too clearly that the project cannot be built 
for anything like the estimated cost. If the former is 
the case, the statement that the work can start in fiv: 

days is ridiculous; if the latter, the country is being 
deliberately deceived into putting vast sums into a scheme 
whose economic justification is questionable. How 

to harness the vast power of the tides has been a fas- 
cinating subject for speculation for many years, proball) 

for centuries. That, however, is no reason why this 
country should be rushed into spending over $36,000. M)! 
on a project concerning which so little is known. |i 
$10,000,000 must be spent in Maine this year to combat 
unemployment, it can be better spent on roads, streets. 
schools and other current needs while the engineering 
and economic problems of the Passamaquoddy power 
project are studied dispassionately. 


One More River 


To Catt To MIND an incident that was mentioned i 
this column on at least one prior occasion, a survey of 
the prospects of bridge construction made some fifteen 
years ago led certain bridge engineers of much expe 
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rience to conclude that the principal stream crossings 
necessary to accommodate traffic had already been built, 
and that therefore the prospects of large bridge con- 
struction were not bright. The error of this forecast 
is now well established. Beginning with the Bear Moun- 
tain Bridge, a long series of great bridging enterprises 
marked the record of construction so prominently as to 
rank the past decade as the leading bridge-building 
period of all history. And with each completed under- 
taking it is found that there is yet one more river to 
cross. The Omaha bridge represents the latest com- 
pleted work, but neither it nor the New Orleans bridge 
nor the two great San Francisco structures will satisfy 
all the requirements of our steadily increasing demand 
for easier and more frequent road connection over major 
stream barriers. Nor do bridges when once built remain 
adequate for very long, as illustrated most clearly by 
the Brooklyn Bridge, whose projected modernization 
we discussed some weeks ago. The number of truly 
modern structures, able to carry traffic safely, conveni- 
ently and comfortably, is after all quite limited—in a 
sense Camden is the first of them in point of time, though 
it is barely ten years old. Thus a vast amount of re- 


building of great bridges will have to be done in the 
next generation, in addition to the construction of new 
river crossings for adequate service of transportation. 


Roads for Speed 


IGHWAY DESIGN for speeds of 90 and 100 

miles an hour is advocated in a strong statement 

by R. H. Baldock in another part of this issue. 
As state highway engineer of Oregon, Mr. Baldock is 
putting his belief into practice in new main road design. 
This action commands credit for its courageousness. It 
is not easy for a public highway official to take a course 
diverging so sharply from the direction of past and 
current belief in speed restriction. All law and ordinance 
regulating highway traffic looks upon speed as a hazard in 
itself, and most commentators on the present partial and 
undigested traffic-accident records support this con- 
clusion. The challenge of the Oregon highway officials 
to such tradition is bold and timely. 

Highway engineering is entering an era of express- 
road design and construction which is for the moment 
obscured by depression conditions that have centered 
attention on secondary roads and the wide distribution 
of relief-work road money to spread needed employ- 
ment. The secondary and farm-to-market roads have 
rightful place in road-system development, but their 
improvement cannot replace the service to traffic of the 
main road. And traffic volume and speed are increasing 
at a rate that makes old standards of main-road design 
obsolete. The builder of these roads has to reorganize 
his thinking to new requirements of travel speeds and 
volumes not only as they exist at present but as they 
are certain to exist in another ten or twenty years. 

The design of highways for greater speeds is a funda- 
mental requirement of highway progress. No artificial 
barrier of law or accident propaganda will succeed in 
holding back increased highway travel speeds. They 
are an economic force of road transportation that can- 
not be resisted but must be provided for in road design. 
It does not mean revolution to make such design pro- 
visions. Correction of a few design elements is the only 
necessary beginning, as the current Oregon practice 
described by Mr. Baldock clearly indicates. Increase 


in the width of surfaced roadway an 
at curves, at intersections and side 
intelligent alignment and curve design 
quirements; they are all 
financial reach of the main-road builder 1f 
grasp them. 

The new era of main 


+) +} 
Within tie 


and express-road 
construction offers a brilliant 
gineering. 


future for highway 
Design and construction for much greater 
travel speeds is an inevitable requirement of the 
of this new era. The requirement can be met if the 
engineer will boldly cast aside legal speed limits as ol 
jectives of design. By doing this he risks no violation 
of present speed restrictions, and he has prepared for a 
future when these restrictions will be obsolete. 


ré ads 


Wasting Time 


IX WEEKS have passed since the President signed 
the relief-works bill. To a nation which had been 
led to expect prompt action in putting money and 

men to work, the results are little short of heartbreaking. 
Principal accomplishment has been the setting up of an 
organization which seems ill-fitted to reduce red tape 
and impart immediate impetus to the program. 

Even the announcement last week that the Advisory 
Committee on Allotments had recommended a_ billion 
dollars worth of projects to the President hardly rates 
as an accomplishment since most of the items were ear- 
marked in the bill itself. The President has approved 
none of the allotments, and procrastination in dealing 
with the fundamental problem of wage rates raised a 
further obstacle to bid-taking. Debate is still in 
progress on terms of non-federal grants and _ loans, 
so that city officials must mark time in their planning. 
The entire preparatory part of the 1935 season has 
already passed, and even the fastest work, road con 
struction, has not yet been allowed to issue a single call 
for bids. Critical time is being wasted, and with it that 
very necessary ingredient, public enthusiasm, is waning. 

Another feature of the situation is the type of activity 
which too many local officials have embraced. Chafing 
under Washington delays, they have fallen to wasting 
time in promoting projects which a little reflection would 
reveal are entirely impracticable for the purposes of the 
moment. In Cleveland a committee has been appointed 
to resurrect the subway plan. If $40,000,000 of federal 
funds can be obtained, they say, the subway can be 
built. Nowhere is there any authority or precedent for 
the federal government to finance such a municipal 
project. Besides, relief works money must he spent 
in two years; subways require at least 5 years to build. 
Towns along the Ohio River look longingly for a 
federal project to remove pollution from the river, 
presumably by wholesale building of sewage-treatment 
plants. In New York, the tremendous Sixth Avenue 
subway is receiving mayoral ballyhoo, but it can hardly 
have a chance considering the time limit on the federal 
funds. Such projects are enticing; they make good 
newspaper copy; they get their sponsors into the head- 
lines. But they waste valuable energy that could be 
used to better advantage on less spectacular but more 
practical planning. 

A little less day-dreaming on the part of local officials, 
a little more speed on Washington’s part in announcing 
the rules that will apply to non-federal projects, would 
aid progress in the relief-works program. 
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Army Engineers 
Get $102,186,500 
For River Work 


HE Advisory Committee on Allot- 

ments, on May 16, recommended to 
the President that $102,186,500 of the re- 
lief works fund be turned over to the Corps 
of Engineers for river and harbor work. 
The following are the principal items cov- 
ered by the proposed allotment : 


Major undertakings 


Mississippi River between the mouth of 
the Missouri and Minneapolis—$25,000,000 
to continue the work on the 9-ft. slack- 
water channel. A total of $37,000,000 is 
required to complete the work. 

Missouri River (Kansas City to Sioux 
City )—$10,000,000 for the construction of 
dikes and revetments. 

Fort Peck Dam—$16,000,000 for the con- 
tinuation of that work. Previous allot- 
ments and appropriations amount to $50,- 
000,000 and the total estimated cost is 
$86,000,000. 

Passamaquoddy Bay, Eastport, Maine— 
$10,000,000 for start of work on a tidal 
power project. (See separate news item 
for detai!s.) 

Tygart River Dam, Grafton, W. Va— 
$2,000,000 for the continuation of con- 
struction of the flood control reservoir. 

Kanawha River, West Virginia and 
Ohio—$5,580,000 to continue moderniza- 
tion of the navigation facilities. 

Chesapeake and Delaware Canal—$5,- 
107,000 for dredging and bank revetment. 

Beaver and Mahoning Rivers—$5,000,- 
000 for dredging and the construction of 
locks, dams and reservoirs to improve the 
navigation facilities of the river. Total 
estimated cost $37,000,000. 

Cape Cod Canal—$5,000,000 for continu- 
ation of the dredging work in the canal 
and in the approach channels. 

New York State Barge Canal—$5,000,- 
000 for the enlargement of the canal be- 
tween Oswego and the Hudson River, in- 
cluding dredging and bridge alterations. 
Total estimated cost $27,000,000. 


Other river work 


Lesser amounts were set aside for river 
and harbor work as follows: Dredging in 
the Delaware River between Philadelphia 
and Trenton, $2,900,000; $2,800,000 for 
dredging, lock and dam construction in the 
Allegheny River to East Brady, Pa.; $2,- 
671,000 for dredging work in connection 
with the Lake Okeechobee work in Flor- 
ida; $2,000,000 for channel deepening in 
New York Harbor; $1,800,000 for dredg- 
ing in San Diego Harbor; $1,760,000 for 
channel dredging at Buffalo; $1,684,000 
for river work in the Missouri below Kan- 
sas City; $1,000,000 for breakwater con- 
struction in the outer harbor at Los An- 
geles; $1,463,000 for dredging in Tampa, 
Fla. ; $1,200,000 for raising Emsworth Dam 
on the Ohio, and $1,000,000 for river work 
in the Mississippi from the mouth of the 
Missouri to Caire 


New River Power Case 
Dismissed by Supreme Court 


The United States Supreme Court, on 
May 20, dismissed the suit brought by the 
federal government to require the owners 
of the Hawks Nest hydro-electric power 
plant on the New River in West Virginia 
to take out a federal license. 

_ The federal government claims jurisdic- 
tion over the power plant on the ground 
that control of the flow of waters on the 
New River affect the navigability of the 
Kanawha River into which it flows. 

“Control of navigation by the United 
States may be threatened by the imminent 
construction of the dam, but not by per- 
mission to construct it,” said the court. 
For that reason and because no contro- 
versy between West Virginia and the 
United States within the range of judicial 
power is disclosed, the court dismissed the 
Hawks Nest case, involving the important 
question of jurisdiction over a tributary 
on which there is no actual navigation. 
Probabilities are that the government in 
its effort to prevent the construction of a 
dam without a license from the Federal 
Power Commission will have to bring its 
suit in the district court. 


ESSN 
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Allotments Approved 
for First Quarter 
of Relief Works Fund 


oes of $1,091,802,21 
non-federal projects, highway 
struction, grade crossing elimination 
engineer work, land resettlement, 
housing were approved by the Ad 
Committee on Allotments on May 1 
fore these allotments become effectiy 
must be approved by the President 


Highway work 


Allotment of $500,000,000 to the Bur. 
of Public Roads was recommend 
which $200,000,000 is for highway, 
and street construction, $200,000,000 
grade separation, and $100,000,000 fo: 
ligations incurred under the Hayden-Car 
wright Act of 1934. (For details se: 
table given below. ) 

An allotment of $102,186,500 to 
Corps of Engineers, including $10,000.) 
for the Passamaquoddy power project 
Maine, also was recommended. Detail 
given in a separate news item. 


The committee recommended that th 


DISTRIBUTION OF HIGHWAY AND GRADE-SEPARATION FUNDS UNDER 
ALLOTMENTS APPROVED MAY 16, 1935 


Highways, 





State Roads, and 
Streets 

ION ila Pos eS owe Shes $4,151,115 
MN ch aR casera és 6 Oe 2,569,841 
MS. i ses ca cans ere 3,352,061 
NMUUOINN 6 acs’ c'Lid & ne a wath oS 7,747,928 
RI See 3,395,262 
CAUCE og os cae ac deent 1,418,709 
SIN y's orm a's aehaal 900,310 
SPS ee oo ola bcs ae 2,597,144 
I race klaus Aha 'o ss aca ee 4,988,967 
SE pe cn ei tte 2,222,747 
CIES Tee 2 OO ek 8,694,009 
MINES 5's, iw tages on era noe 4,941,255 
IRS Oo Gat ss dw ve mneeten 4,991,664 
INI no) 8 dire ane a ee 4,994,975 
Kentucky 3,726,271 
Louisiana 2,890,429 
(| RES ee 1,676,799 
Maryland 1,750,738 
Massachusetts ............ 3,262,885 
RE er 6,301,414 


Minnesota i 


+. apiece are eae 5,277,145 
RII «sco che: an asec cee 3,457,552 
OND 73 ok gc. oin-< oa RIS 6,012,652 
RE Sn coe oc a RRR RES 3,676,416 
MEIN <0 arnt bow bnew 055 4, ere 3,870,739 
PN 555 in bse on 2,243,074 
New Hampshire .......... 945,225 
OUND % nce sists seed ek ou 3,129,805 
EL I osc ce no wie oan 2,871,397 
ke, a ae ee 11,046,377 
RS eae ea 4,720,173 
ek) er ere 2,867,245 
IN yo, Maid <x pera ® ve 8’ e'g coe aioes 7,670,815 
Oklahoma 4,580,670 
CNG 6c eb 008d ee 3,038,642 
ANNE, nc oc ees eben 9,347,797 
ae OS eee os 989,208 
South Carolima «i... vs sceds 2,702,012 
South Dakota By 







Tennessee 






Texas .. 
CIRM « «<0. 2,067,154 
Vermont 924,306 
Virginia 3,652,667 
WER os pv on eee ama® 3,026,161 
Wee WME ki cecccactens 2,231,412 
SRD. oc 5.06000 can eas 4,823,884 
WOE  encca vas nen cape 2,219,155 
Dist; of Qoluma >... 6 o<acis 949,496 
MINER << fi ist-e xs 6 mine * ep nh opt 926,033 
Eng. & Adm. Res. ......... 5,000,000 
OGRE oc cists. be cares $200,000,000 


Railway Grade 


Highway- 
Balance Under 













Separation the Hayden- 
and Protection Total Cartwright Act 
$4,034,617 $8,185,732 $2,129,921 
1,256,099 3,825,940 1,320,967 
3,574,060 6,926,121 1,714,024 
7,486,362 15,234,290 3,966,10% 
2,631,567 6,026,830 1,743,00 
1,712,684 3,131,393 727,434 

418,239 1,318,549 461,697 
2,827,883 5,425,027 1,330,671 
4,895,949 9,884,916 2,556,745 
1,674,479 3,897,226 1,138,743 

10,307,184 19,001,193 4,460,700 
5,111,096 10,052,351 2,544,481 
5,600,679 10,592,343 2,559,180 
5,246,258 10,241,233 2,558,837 
3,672,387 7,398,658 1,909,155 
3,213,467 6,103,896 1,481.96 
1,426,861 3,103,660 855,79: 
2,061,75 3,812,489 905,029 
4,210,833 7,473,718 1,675,237 
6,765,197 13,066,611 3,226,284 
5,395,441 10,672,586 2,712,775 
3,241,475 6,699,027 1,770,115 
6,142,153 12,154,805 3,086,870 
2,722,327 6, 1,884,867 
3,556,441 7; 1,982,182 

887,260 3, 1,151,175 

$22,484 ie 484,731 
3,983,826 7 1,610,439 
1,725,286 4 1,470,850 

13,577,189 24 5,663,960 
4,823,958 9 2,420,470 
3,207,473 6, 1,469,483 
8,439,897 16 3,932,506 
5,064,711 9 2,342,590 
2,334,204 5, 1,548,907 
11,483,613 20 4,795,394 

699,691 1 507,286 
3,059,956 5 1,385,477 
3,249,086 6, 1,523,821 
3,903,979 8 2,151,495 

10,855,982 22, 6,145,626 
1,230,763 3 1,066,345 

729,857 1 474,003 
3,774,287 7 1,882,693 
3,095,041 6 1,553,206 
2,677,937 4 1,140,167 
5,022,683 9 2,470,918 
1,360,841 3,579,$ 1,143,856 

410,804 1,360,300 474,889 

453,703 1,379,736 486,921 
4,000,00¢ 9,000,000 —§ cesses... 

$200,000,000 $400,000,000 $100,000,000 
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Biederal government portiviesee to the ex- 
Brent of $100,000,000 in a $205,714,000 public 
works program sponsored by the state of 
§ Wisconsin. The character of the work 
Povered by the Wisconsin plan is given 
dscparately. 
4 Housing 
Allotment of $249,860,000 to the hous- 
ig division of the Public Works Admin- 
ps om for 67 slum clearance and low- 
ar ent housing projects was approved. 
B Thirty-six of the projects were among 
‘those affected by the impounding of $110,- 
00,000 of the PWA_ housing division 
Piynds, and 31 projects are new applica- 
Psions. All allotments are tentative, the 
ultimate development of each depending 
upon the ability of the housing division 


a the PWA to assemble sites at a price 


: ' which will permit the construction of true 
lJow-rent housing. 


The resettlement administration was 


: allotted $100,000,000 for its program. 


The committee recommended an_allot- 
ment of $7,500,000 toward the $25,245,000 
’ Ward's Island sewage treatment plant at 
*New York, primarily for the construction 
‘of intercepting sewers in Manhattan and 


‘the Bronx and tunnels to the treatment 


‘plant. It is recommended that the allot- 


"ment be considered a 30 per cent grant 
subject to New York City financing the 


balance of the cost. 
already has been spent 
Island plant. 


About $5,500,000 
on the Ward's 


PWA projects 


The committee recommended an_allot- 
ment of $1,620,000 to the PWA for 19 


_ non-federal projects, partly on a 70-30 loan 
'and grant basis and partly on a 30 per 


cent grant basis. 

An allotment of $446,500 to the Alaska 
Road Commission for an anchorage at 
Matanuska Road and for the construction 
of 30 miles of road in the newly colonized 
Matanuska Valley in Alaska was approved. 


River work in Texas 


An allotment of $20,000,000 for power, 
flood control and irrigation in Texas was 
recommended to be made to the Lower 
Colorado River Authority. Of this amount 
$5,000,000 will be transferred to the Bu- 
reau of Reclamation to aid in financing 
that portion of the project relating to flood 
contrel, and the remainder will be allotted 
to the PWA for a combined loan and grant 
to the Lower Colorado River Authority. 
When the agreement with the PWA has 
been completed, an existing PWA loan 
allotment of $4,500,000 for completion of 
the Hamilton Dam project in Bluffton, 
Texas, will be rescinded. 

The balance of the money, about $200,- 
000, has been set aside for administrative 
expenses. 


Wagner Labor Bill 
Passed by Senate 


The Wagner Labor Disputes Bill passed 
easily through the Senate on May 16 by a 
vote of 63 to 12. An amendment proposed 
hy Senator Tydings to prevent coercion 
of workers by labor unions was over- 
whelmingly defeated. 

A permanent labor relations board of 
three members would be set up under the 
Wagner bill with authority to supervise em- 
ployee elections and to establish collective 
hargaining. 
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Government Undertakes to Build 
Passamaquoddy Power Project 


HE federal government will take over 

the construction of the long-discussed 
Passamaquoddy Bay tidal power project in 
Maine, if the recommendation of the Ad- 
visory Committee on Allotments that $10,- 
000,000 of the relief works funds be allo- 
cated to the Corps of Engineers to start 
construction of that project is approved by 
the President. 


Project reduced in size 


As originally proposed by Dexter P. 
Cooper several years ago, the project in- 
cluded all of Passamaquoddy Bay (mostly 
in the province of New Brunswick) Cobs- 
cook Bay in Maine, and several dams to 
shut off the two bays from the ocean and 
to separate them into an upper and lower 
pool. The present project, as shown in 
the accompanying map, includes only Cobs- 
cook Bay in the tidal power scheme and 
adds a pumped-storage reservoir to be lo- 
cated along the coast south of 
Bay. 

As has been the case ever since the 
project was first put forward, no engineer- 
ing drawings of the proposed dams, con- 
trol gates, and power houses have been 
made public. About a year ago the project 
was put up to the Public Works Adminis- 
tration for financing, but it was disap- 
proved by the PWA board of review, and 
no details other than the estimated cost 
of $47,000,000 have been made public. The 
present project, according to the official 
statement, is designed to create and main- 
tain a low level pool in Cobscook Bay, and 


Ce »bsex iT ik 


to use the difference in head between this 
pool and the ocean, which will vary with 
the tide, to generate electric energy. The 
initial development will utilize the head 
above 5 ft. in a main power station with 
an installed capacity of 166,670 kva., but 
the powerhouse will be constructed for a 
maximum capacity of 366,874 kva., with 12 
units not installed. The estimated cost is 
placed at $36,284,000. The normal range 
of tide in Cobscook Bay is 18 ft. 

The storage reservoir will have a sur- 
face elevation of 130 ft. above sea level, 
and surplus power will be used to pump 
water into this reservoir, to be converted 
into electric energy during the low tide 
period. 


Difficult work involved 


The emptying gate which will control the 
level of the Cobscook pool, and the navi- 
gation lock, will require a cofferdam 75 
ft. in depth, capable of withstanding a 
maximum of 20 ft. tidal range and ocean 
storms. Three of the rock dams are to be 
placed in water in excess of 100 ft. in depth 
and subject to high velocity due to the 
periodic reversing of the tide. 

The Corps of Engineers has passed upon 
the practicability but not upon the economics 
of the project. 

Major Philip B. Fleming, of the Corps 
of Engineers, who acted as deputy ad- 
ministrator of public works from Septem- 
ber, 1934, until May, 1935, is to be engi- 
neer in charge of the Passamaquoddy 
project for the army engineers. 
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THE TIDA, PROJECT originally designed to include Passamaqueddy Bay now is con- 
fined to the. much smaller Cobscook Bay supplemented by a pumped-storage reservoir. 
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Wage Rates Lower Than Those of the PWA 





Established for Relief Works Program 


(Washington Correspondence) 


AGE SCALES at rates far below 

present industrial wages have been 
prescribed by the President for the relief 
works program. The wages range from 
$19 monthly for unskilled labor in the far 
South to $94 monthly for professional men 
in New York. The establishment of wage 
and hour schedules clears a big hurdle in 
path of the relief works program but work 
cannot start until the field organization of 
the Works Progress Administration is 
completed and conditions governing the 
amount of grants on PWA projects are 
fixed. 

The rate was not built on a compara- 
tive basis but rather on a population and 
regional basis. Four regions, roughly 
consisting of the deep Southern, middle 
Southern, Central and Northern states, 
were set up. Basic rates in these regions 
differ and actual wages are further deter- 
mined by the population of the largest city 
in the county where the work is being done. 

Wages depend also upon the class of 
work done. In each of the four geographic 
sections the rates differ for types of work; 
unskilled, intermediate, skilled, and pro- 
fessional as follows: 


SCHEDULE OF MON 


city will in general apply to contiguous 
urban areas even though the urban areas 
are not in the same county. The Presi- 
dent’s order also states that wages through- 
out any county should be the same as in 
the largest municipality in the county, 
except if local conditions justify a different 
rate. In order to allow for any necessary 
adjustment the Works Progress Adminis- 
trator may adjust rates in any locality by 
not more than 10 per cent. 

The Progress Administrator will have 
the power to exempt projects, or portions 
of projects from the wages set down. The 
wage rates will be determined, subject to 
approval by the Works Progress Admin- 
istration, and in accordance with local con- 
ditions, by the local agency having charge 
of the project. 

Supervisory and administrative em- 
ployees will be exempt and for those proj- 
ects under state and local relief admin- 
istrations, pending the transfer of workers 
to the new program, the present rules will 


be in force. In so far as is possible, 
workers will be taken from the relief 
rolls. 


Except in the case of an emergency, and 
supervisory and administrative employees, 
persons working under the new wage sched- 


THLY EARNINGS 


COUNTIES IN WHICH THE 1930 POPULATION OF THE LARGEST MUNICIPALITY Was 


Over 50,000- 25,000- 5,000- Under 
Regions* 100,000 100,000 50,000 25,000 5,000 
Unskilled Work 
ENE OR cairo whines Sn's ae ates $55 $52 $48 $44 $40 
| ee SS ee ire eee 45 42 40 35 32 
BEM | Sp elaKine Ses, oo pete ease ales 35 33 29 24 21 
LV Weit.ne CSREES OS dea chs 30 27 25 22 19 
Intermediate Work 
RRA EGOEG OR | Sis ele ales 69 sh oe ae wae 65 60 55 50 45 
TS Ay ean eue scceuk oie ew A 58 54 50 44 38 
Pek SVE. ea S en eels eee ae « 52 48 43 36 30 
EWS dtesphias ac oh cadatbe tS S008 40 43 3s 32 2 
Skilled Work 
ee a ees be PR een ees 85 75 70 63 55 
DS pci Sales be ke eee 72 66 69 52 44 
PER. Semin pms nies's Sains ees oe 68 62 56 48 3 
EW Pigieatk ayaa we chk ov eie en © 68 58 50 42 35 
Professional and Technical Work 
PREMSION i a533 one oa knee awe oped . 94 83 77 69 61 
| err ee eee Ome een eee 79 73 66 57 48 
ERR Bxos. 6 kde hela eh ole nuee 75 68 62 53 42 
ED dwse wen sa hee cae beet ans 75 64 55 46 39 


*Regions include the following States: 


I. Connecticut, Maine, Massachusetts, New 
sylvania, Rhode Island, Vermont ; 
Arizona, California, Colorado, Idaho, Montana, 
ington, Wyoming. 

Il. Towa, Kansas, Missouri, Nebraska, Nort 
of Columbia, Maryland, West Virginia. 

Ill. Arkansas, Kentucky, Louisiana, Oklahe 

IV. Alabama, Florida, Georgia, Mississippi, 


According to the order issued by Presi- 
dent Roosevelt all wages will be on a 
monthly basis so that the worker will be 
paid for loss of time caused by weather 
or other conditions for which he is not 
responsible. 


Some classes of work exempt 


Exempted from the wage scale are the 
CCC, for which existing rules will remain 
in force, and the PWA for which wage 
rates will be determined by the state direc- 
tors. Highway and grade-crossing elimi- 
nation work will have wages fixed by the 
state highway departments. For federal 
building construction rates of pay are to 
he fixed by Congress. 

Monthly wages that are applicable in a 


Hampshire, New Jersey, New York, Penn- 


Illinois, indiana, Michigan, Minnesota, Ohio, Wisconsin ; 


Nevada, New Mexico, Oregon, Utah, Wash- 
h Dakota, South Dakota; Delaware, District 


yma, Texas, Virginia. 2 
North Carolina, South Carolina, Tennessee. 


ule shall have the hours fixed by the 
Progress Administrator, Harry L. Hop- 
kins, but the maximum will be an 8 hr.- 
day and a 40 hr.-week. The 30-hr. week 
will remain in effect on PWA projects, 
but double shifts will be used to get work 
done on time. This is also evidence of Mr. 
Ickes’ effort to keep public works in the 
front line trenches in the relief works pro- 
gram, and to maintain emphasis on perma- 
nent construction as against projects of a 
“make-work” character. Mr. Ickes ex- 
pects that PWA present wage schedules of 
40, 45, and 50 cents for common labor and 
$1, $1.10 and $1.20 for skilled labor 
regionally, will be maintained, although 
the President’s executive order provides 
that rates on such non-federal projects shall 
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! in Pa 
In State Public Works Pla, 
The Advisory Committee on .\ To 
has recommended to the Pres 
$100,000,000 of the relief work- Jol 
turned over to the state of Wi 
assist the state in its proposed 
public works program which is ex 
cost $205,714,000. The allotment I 
made conditional upon the stat: ti 
the remainder of the necessary : Cour 
ranging to repay the federal ¢ Apri 
$30,000,000 of the $100,000,000, duce 
the state's enacting satisfactory, intin 
legislation. It is contemplated this 
projects proposed would take car will 
the relief problems of the state. Gila 
The state program cails for $4 Tr 
for urban low-cost housing; $2: for 
evenly divided between state trunk ; relie 
and town roads; $15,000,000 for «7 | $20, 
camps; $4,000,000 for a resettlemon: Gila 
1,500 families now on sub-margin Dar 
and $10,000,000 for state buildings prot 
Other items in the program ar: 4 
servation of natural resources, $4,(4\)(j\) inch 
land liming, $3,500,000; soil erosi east 
trol, $3,000,000; marketing edu rep 
service, $1,000,000; rural electri! we 
$5,000,000; rural housing, $10,004 clue 
state planning board, $5,675,000, a ley, 
ministration, $4,000,000. are 
Stronger Code Enforcement ' 
Asked by AGC Boards All 
The Associated General Contract = 
America, through its governing board all 
advisory board, which met recent! walt 
Washington, has issued the  followi the 
statement: got 
“We feel the government has not tee 
filled its obligations of supporting and « Co 
forcing the work of code authorities Ac 
“Therefore, be it resolved that . . pat 
appropriate agencies of the government a: is 
the industry be advised that this associa tra 
tion voices its dissatisfaction with past a: rig 
present enforcement measures and stresses or 
the importance of such adequate eni on 
ment in the future in order to justify ou ap 
further continued effort to make codes ei op 
fective...” éa 
The original report of this resolution | 
these pages made it appear that 1! sp 
AGC boards condemned the work of th: an 
visory board condemned the work oi 1! a 
code authority. The AGC boards wis! Il 
have it known that their expression of (is oa 
satisfaction was not to be interpreted as ) 
condemnation. F lo 
be determined by the municipality initiating 
the project, in accordance with local waz 
conditions, subject to approval of the P\\ \ to 
state director. bt 
Hours on permanent government bu pl 
ings are governed by the provisions o! th th 
act of March 3, 1931. in 
Mr. Ickes is preparing recommendat st 
governing the amount of grants on pu)! fc 
works for which municipalities borrow +!) st 
remainder. This will be liberal, but in t iF 
meantime applications are being considere'! b 
on a 30-70 basis. PWA state engineers 1! e 
serve as acting state directors in the ( F a 
centralization of the PWA_ organizat 4 
Federal projects for which allotments hav: a 
been made will get under way as soon > c 
relief labor is supplied by the Hopk d 











organization. 


Parker Dam Project 
To Be Legalized by 
Johnson Bill 


(Washington Correspondence) 


RAMED tto legalize the status of all 
} proiet affected by the U. S. Supreme 
Comte decision in the Parker Dam case, 

April 29, the Johnson bill has been intro- 
duced in the Senate. There have been 
intimations that Arizona will not oppose 
this legislation if the Reclamation Service 
will undertake construction of the Parker- 
Gila irrigation project. 

Tentative plans are understood to call 
for the allotment of $2,000,000 from the 
relief works appropriation to initiate the 
$20,500,000 project to irrigate lands in the 
Gila valley by water released from Boulder 
Dam to the Imperial diversion dam that 
probably will be contracted for soon. 

The first segment of the Gila project 
includes 160,000 acres in the Yuma district 
east of the Yuma-Mesa project, but it is 
reported that, as the price of its assent 
to the Johnson bill, Arizona wants to in- 
clude Willton Hills and the Mohawk Val- 
ley, adding at least 100,000 acres to the 
area to be developed. 


Imperial Dam on doubtful list 


Imperial Dam is part of the $38,500,000 
All-American Canal project which was un- 
dertaken with a PWA allotment of $9,000,- 
000 and will be carried on this year by an 
allotment of perhaps $20,000,000 from the 
relief works fund. Imperial Dam is one of 
the projects thrust into the doubtful cate- 
gory by the Supreme Court decision, but, 
by inferertce at least, was authorized by 
Congress in the Boulder Canyon Project 
Act of 1928, Section 10 of which reads, in 
part: “,.. the Secretary of the Interior 
is authorized to enter into contract or con- 
tracts with the said district [Imperial Ir- 
rigation district] or other districts, persons, 
or agencies for the construction, in ac- 
cordance with this act, of said canal and 
appurtenant structures, and also for the 
operation and maintenance thereof, with the 
consent of the other users.” 

The Johnson bill was drafted for the 
specific purpose of authorizing all projects 
and validating all contracts for which allot- 
ments have been made by PWA under Title 
II of NIRA in anticipation that the court 
might hold, as it did with respect to Parker 
Dam, that the streams on which they are 
located are navigable. 


Many projects authorized 


Section 1 of the bill refers specifically 
to Parker Dam and Grand Coulee Dam, 
but in section 2 are included all projects 
planned or undertaken under NIRA “for 
the purpose of controlling floods, improv- 
ing navigation, regulating the flow of the 
streams of the United States, providing 
for storage and for the delivery of the 
stored water, for the reclamation of public 
lands and Indian reservations and other 
beneficial uses and for the generation of 
electric energy as a means of financially 
aiding and assisting such undertakings.” 

In addition to authorizing such projects 
and validating all contracts heretofore exe- 
cuted in connection with them, the Presi- 
dent is authorized to construct and main- 
tain dams, 
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C. F. Loweth, Chief Engineer 
Of Milwaukee R.R., Dies 


Charles F. Loweth, 
tirement on May 1 
gineer of the C. M.S 
in Chicago, May 15. 

Born in 1857 at Cleveland, Ohio, Mr. 
Loweth received his education at Oberlin 
College. In 1876 he began his engineering 
experience as a rodman with the Cleveland, 
Lorain, & Wheeling Ry. He was later 
employed as draftsman for the Santa Fe 
R.R. In 1881-1882 he served as engineer 
in the construction of the Des Moines & 
Northern and St. Louis, Des Moines & 
Northwestern railroads. Mr. Loweth was 
then employed as engineer with Raymond 
& Campbell, bridge builders, Council Bluffs, 
Iowa. 

From 1883 to 1901 he was in business 
as a consulting engineer in St. Paul. Dur- 
ing this time he designed and supervised 
construction of water works, sewerage and 
electric lighting systems for many cities 
in the Northwest. At the same time he 
was consulting bridge engineer for the 
Northern Pacific and other railways. Mr. 
Loweth then entered the service of the 
Milwaukee road as engineer and superin- 
tendent of bridges and buildings. In 1910 
he became chief engineer and held that 
position until his retirement. 

Mr. Loweth has served as president of 
the American Society of Civil Engineers 
and the Western Society of Engineers. In 
1915 he was granted an honorary degree of 
civil engineer by the University of Wis- 
consin and in 1926 received an honorary 
doctor of engineering degree from Rose 
Polytechnic Institute. 


who until his re- 
had been chief en- 


P. & P. R.R., died 


American Assn. of Engineers 
Celebrates Twentieth Anniversary 


A hundred founders and early members 
of the American Association of Engineers 
met in Chicago on May 15 to celebrate 
the twentieth anniversary of the founding 
of A.A.F. in that city. A. H. Krom, 
R. H. Holmes, W. J. Mauer and T. A. 
Evans, four of the first five original mem- 
bers, took part in the program, which was 
replete with reminiscences of early day 
efforts. Present-day memberships bear 
numbers upward of 44,000 and the Asso- 
ciation today has 6,200 members. 

While the meeting was not intended for 
the transaction of society business, a move 
was made toward formation of a new 
Chicago chapter. A welfare program for 
the next 20 years embodying the follow- 
ing points was proposed as a goal: (1) 
classification of all engineering positions, 
with specifications for every position and 
a minimum salary schedule; (2) a na- 
tional employment service; (3) formulation 
of specific principles of good professional 
conduct to be made official by all engineer- 
ing organizations, covering engineers in 
private practice and employed men equally ; 
(4) uniform licensing laws with enforce- 
ment; (5) recommendations on engineer- 
ing training, including emphasis on voca- 
tional guidance and _ incorporation of 
business courses in curriculums; (6) com- 
prehensive legal service; (7) publicity and 
a more aggressive entry into civic affairs; 
(8) creation of a welfare foundation to 
cover unemployment insurance, accident 
insurance, and annuities and pensions. 
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Construction Code Amendments 
Receive NRA Approval 
Approval of several 


Chapter I of the C 
been 


amendments 
nstruction Code has 
announced by the NRA The first 
of these increases the responsibility ofthe 

authority with respect to amendments 
of divisional chapters. Before approval ot 
such chapter amendments by NRA, they 
must be submitted to the = ¢ 
Code Authority for its consideration and 
examination as to the coordinati 
proposals with various 
This is similar to the 
thority in regard to 
to the code 

An amendment to Sect. 1, Art. III, of 
Chapter 1, provides that joint area agree 
ments may be made between employers and 
employees in two or more divisions or sub- 
divisions of the industry by mutual con 
sent. Previously the code provided that 
area agreements could be for only one 
division or sub-division of the industry. 
In a number of cases it was to be 
an advantage to make agreements for two 
related divisions such as the plumbing and 
heating and piping divisions. It will also 
aid area agreement procedure in the 
South and in other sections where the 
special contracting divisions are not clearly 
differentiated. 

Other amendments to Art. III of Chap- 
ter I provide for an impartial chairman 
for regional construction planning and ad- 
justment boards, and remove the fixed 
number of representatives of employers 
and employees on area agreement boards. 


code 


¢ 
t 


onstruction 


m of the 
code 
function of the au 
adding new 


provisions 
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Pennsylvania Legislative Bill 
Would Limit Engineers’ Work 


The filing of building plans and the su- 
pervision of building construction by engi- 
neers in the state of. Pennsylvania would 
be prohibited to all practical purposes by 
a bill to amend the architects’ practice act 
of 1919, introduced into the House of Rep- 
resentatives late in March and now before 
the House committee on education. 

The bill amends the architects’ practice 
act of 1919. Ostensibly its purpose is to 
strengthen the law as regards the use of 
the term architect and to limit the per- 
formance of architectural services. The 
major changes are not objected to by engi- 
neers; they are in line with similar changes 
made in engineer license laws. However, 
a proposed change in the exemption clause 
of the existing law has a direct bearing. 
The clause in question is as follows, the 
new words being in italic: 

“This act shall not be construed to pre- 
vent persons other than architects from 
filing applications for building permits or 
obtaining such permits, nor shall it be con- 
strued to prevent such persons from de- 
signing buildings and supervising their 
construction provided that the public safety 
or health is not involved and provided fur- 
ther that their drawings are signed by the 
authors with their true appellation as engi- 
neer, or contractor, or builder, or carpenter, 
but without the use in any form of the 
title architect.” As public health or safety 
is involved in any building of any magni- 
tude, this section would appear to limit the 
preparation and filing of plans and the 
supervision of construction of all but very 
small structures to architects. 





Washington Highlights 


By Pau. Wooton 
Washington Correspondent 
Engineering News-Record 


Washington, May 21—Despite their va- 
rious setbacks, the TVA amendments will 
go through in much the form desired by 
the Administration. 


There is no expectation that Congress 
will approve government ownership of the 
Federal Reserve banks. Official proposals 
to that effect are seen as a move to check- 
mate opposition to the banking bill in its 
present form. 


Prospects for the Wagner labor disputes 
bill and the Guffey coal bill depend upon 
developments with respect to NRA. Fail- 
ure to extend NRA for two years will 
greatly improve the chances of these meas- 
ures. 


Some regard the forfhcoming decisicn 
in the Schechter case as more important 
than in the gold cases. It is expected to 
determine how far cooperation may go in 
an effort to avoid undesirable features of 
unbridled competition. 


The RFC is meeting arguments that 
loans for new machinery decrease employ- 
ment by saying employment would suffer 
more in the long run if inefficient equip- 
ment is used. With the profit motive ap- 
pearing, applications for industrial loans 
have increased. At first these loans were 
sought chiefly for the purpose of keeping 
businesses going and to hold personnel 
organizations together. 


Kettering Eulogizes Research 
at Joint Activities Meeting 


An enthusiastic eulogy of research as the 
prime agency of industrial revival and 
progress by Charles H. Kettering, Director 
of Researc!: of General Motors Corporation, 
and an equally enthusiastic advocacy of co- 
operation in the E.C.P.D. movement as the 
means of raising the status of the engineering 
profession, by Clarence F. Hirshfeld, Direc- 
tor of Research of the Detroit Edison 
Company, were prominent features of the 
dinner meeting on joint activities of engi- 
neering societies held at New York on May 
20. About one hundred leading members 
of the principal national engineering societies 
attended. 

Mr. Kettering decried the pessimistic 
view that the development of the world is 
largely completed, and said that we have not 
yet begun to build a world as it should be. 
Research must be the leader to improvement. 
With respect to results of engineering re- 
search hitherto, great as they are, he likened 
them to random prospecting for oil; up to 
now we have only found driblets, he sug- 
gested, but some day we are going to strike 
a pool, and then the world will be sure to 
undergo rapid change. 

Dr. Hirshfeld stated the case for the 
E.C.P.D. with accustomed idealism. The 
growth of the engineer himself to larger 
capacity and performance and the growth 
of his recognition by the community, are the 
prime objectives of the movement. He em- 
phasized particularly that it is in no way 
in competition or at odds with registration, 
but aims to support and supplement it. 
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Revised Cement Code 
Omits Cost Protection 


Approval of a revised code for the ce- 
ment manufacturing industry was an- 
nounced by the National Industrial Re- 
covery Board on May 13, following 
months of discussion of the code between 
the industry and the NRA. A clause of 
the code involving classification of sales 
was early suspended by the NRA, and in 
the following discussions numerous other 
changes were proposed. The present re- 
vised code is the outcome. 

Leading among the changes made is the 
elimination of provisions for production 
control and for cost protection. The latter, 
a prohibition of selling below cost, was 
originally drafted by the NRA, but proved 
ineffective in practice. Production con- 
trol provisions also were found not of 
value. A clause permitting arrangements 
for allocation of output under certain 
circumstances was also deleted in the 
revision. 

Labor clauses were changed to substi- 
tute the straight 40-hour week (or 8 hours 
per day or 6 days per week) with time 
and one-half for overtime in place of a 
maximum 42-hour week averaged to 36 
hours over a 6 months period. Minimum 
wage rates were not changed. 

Price filing, with a 5-day waiting pe- 





riod, remains unchanged except 1! 
are hereafter to be filed with 
fidential agent instead of with 
authority. 

A section permitting 
industry to file destination 
on land grant or other special 
rates granted the federal governn 
to meet such destination costs 
others, was stayed, pending furthe: 


members 


costs 


Scioto-Sandusky Project 
To Be Reconsidered 


Following a recent report that the pro. 
posed flood-control project for the 
and Sandusky Rivers in Ohio wa, 
nomically unwarranted, army eng 
have agreed to review the conser, 
program there. The data used in th. 
report are said to have been obtained 
time ago in connection with a pr 
canal from Portsmouth on the Ohio k 
to Sandusky on Lake Erie. Addit 
and more recent information will be s 
by the army engineers. 

Plans for the project called for a ten- 
mile canal near Marion through 
flood waters from the Scioto would 
diverted to the Sandusky, and for the cun- 
struction of reservoir. 


Advance Public Works Pianning 
Urged by New York Engineers 


ETTING ASIDE of $50,000,000 of the 

$4,000,000,000 relief works fund and the 
allocation of this money to federal, state 
and municipal departments for advance 
planning of the work to be carried out 
under the 1935 relief act was urged upon 
the federal government by the New York 
State Society of Professional Engineers at 
its annual meeting held in New York City on 
May 18. The society, in its resolution, 
pointed out that for lack of funds state 
and municipal governments have dropped 
engineers and architects needed for plan- 
ning the works program. 


Contract work favored 


The society went on record as favoring 
the abandonment of the present relief 
works methods and the substitution of con- 
tract work on all projects involving an 
expenditure in excess of $10,000. 

Other resolutions adopted by the society 
called upon the state TERA to stop dis- 
regarding the engineer license law, and to 
adopt proper classifications for professional 
men, paying them more adequate compen- 
sation. The society also went on record 
as endorsing the report of the Metropoli- 
tan Committee on Engineers’ Employment 
and Salaries and urged that the rates given 
therein be made effective. 


Traffic accident studies 


The society recommended to the national 
government that funds from the relief- 
works act be set aside for a national study 
to determine the causes of the major high- 
way traffic accidents and to recommend 
methods for eliminating them. 

In reviewing the activities of the so- 
ciety for the past year, Arnold G. Chap- 
man, retiring president, pointed out that 


further changes in the laws affecting the 
practice of engineering and land surveying 
are needed, especially a change in the real- 
property law as it relates to property sur- 
veys, further tightening of the exemptions 
in the engineer license law and improve- 
ments in the civil service act. Mr. Chap- 
man also urged that the society develup 
a standard form of contract for engineer- 
ing services to builders. 

Mr. Chapman pointed out the need for a 
constant review of bills submitted to ¢! 
legislature in order to protect the interests 
of engineers. 


Public works department 


At the luncheon meeting, Willard S 
Conlon, secretary of the National Society 
of Professional Engineers, reported up 
the activities of that society in relation 
to the two bills now before Congress pro- 
viding for the creation of the “Department 
of Conservation and Works” in place of the 
present Department of the Interior. Mr 
Conlon reported that he had urged that 
the department be known as “Department 
of Conservation and Public Works.” 


New officers 


The following officers were elected, 
John C. Riedel, president; vice-presidents, 
Alfred E. Roche and Fred H. Zurmuhlen: 
financial secretary, Ernest F. Fox; treas- 
urer, Patrick M. Corry; directors, Jolin 
Avery, Charles W. Burke, Joseph | 
Lamb, Elmer C. Lawton, John L. Scanlo 
Ole Singstad, Edward E. Stickney, Wa!- 
ter H. Weiskopf, Linford S. Stiles and 
James A. Pietsch. 

The society now has an active member- 
ship of 1,600 and 
of 500. 


inactive membership 
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Twenty State Administrators 
Named For Works Program 


Local projects which constitute the back- 
ne of the $4,000,000,000 relief works 
srogram are waiting on the organization 
oi state offices. As soon as Harry Hop- 
kins, Works Progress Administrator, ap- 
points his state deputies, projects can be 
<ubmitted and the sifting process can begin 
even While the administration in Wash- 
ington still is mulling over major ques- 
tions of policy that will govern execution 
of the works program. 

Mr. Hopkins is selecting the state works 
progress administrators personally and has 
named twenty, of which ten previously had 
directed relief activities in the state where 
they have been put in charge of the work 
program. Each state has likewise been di- 
vided into several employment areas, with 
local offices. The purpose of this decen- 
tralized organization, as explained by Mr. 
Hopkins, is to give everybody an oppor- 
tunity to suggest projects and get them 
“in the works.” 

State administrators have been appointed 
as follows: 

Alabama—Thad Holt, now director of 
the Alabama Emergency Relief Adminis- 
tration. 

Delaware—Bankson T. 
larrington. 

Florida—C. B. Treadway, now chairman 
of the Florida Emergency Relief Adminis- 
tration. 

Georgia—Miss Gay B. Shepperson, now 
director of federal relief in Georgia. 

Idaho—J. L. Hood, of Pocatello. 

Indiana—Wayne Coy, now administra- 
tor of the-governor’s commission for un- 
employment relief. 

Kentucky—George H. Goodman, now di- 
rector of the Kentucky Relief Adminis- 
tration. 

Louisiana—Frank H. Peterman, now di- 
rector of federal relief in Louisiana. 

Maryland—John N. Mackall, of Balti- 
more. 

Michigan—Harry Lynn Pierson, of De- 
troit. 

Mississippi—Wayne Alliston, of Jackson. 

Missouri—Matthew S. Murray, of Kan- 
sas City. 

New Mexico—Lea Rowland, of Ros- 
well. 

Ohio—Charles C. Stillman, also admin- 
istrator of the FERA in Ohio. 

Oregon—E. J. Griffiths, of Portland. 

South Dakota—M. A. Kennedy, also 
administrator of the South Dakota emer- 
gency relief administration. 

Texas—H. P. Drought, of San Antonio. 

Virginia—William A. Smith, now ad- 
ministrator, Virginia emergency relief ad- 
ministration. 

Washington—George 
Pullman. 

Wyoming—Will G. Metz, also adminis- 
trator of the state relief committee. 


} 


Holcomb, of 


H. Gannon, of 


Bids Invited for Addition 
To Post Office at Vancouver 


Bids have been invited by the Depart- 
ment of Public Works at Ottawa for the 
erection of the $1,000,000 addition to the 
post office at Vancouver. 

The new section will be six stories high 
ind have two basement levels. Construc- 
tion is to be of steel and concrete frame 
with concrete exterior walls, granite fac- 
ings and base of Haddington Island stone. 
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SOCIETY CALENDAR 


AMERICAN INSTITUTE OF ARCHI- 
TECTS, annual convention, Milwaukee, 
Wis., May 28-30 THE PRODUCERS 
COUNCIL will hold its 12th annual me 
ing in connection with the Institute 
meeting. 

AMERICAN SOCIETY FOR TESTING 
MATERIALS, annual meeting, Detroit, 
June 24-28, 

AMERICAN SOCIETY OF CIVIL ENGI- 
NEERS, annual convention, Los Angeles, 
July 3-5. 


NEW YORK STATE SEWAGE WORKS 





ASSOCIATION, § spri meeting, Pough- 
keepsie, N. Y., May 24-25. 
PENNSYLVANIA SEWAGE WORKS 


ASSOCIATION, annual meeting, State 
College, Pa., June 24-26 


PROVIDENCE ENGINEERING SOCIETY 
at the annual meeting May 14 elected 
the following officers: ELLERY L. WILson, 
president; CLARKE FREEMAN, vVice-presi- 
dent; ALTON C. CHICK, vice-president 
WILLIAM R. BENFORD, secretary; E. L 
FREEMAN, treasure! 


THE METROPOLITAN SECTION of the 
American Society of Civil Engineers at 
its annual meeting May 15 elected the 
following officers: president, V. T. BoucH 
TON; vice-president, E. M. VAN NorDEN: 
treasurer, J. S. LANGTHORN;: directors 
R. E. BACKENHUs, C. W. BRYAN, JR., and 
WILLIAM HEYMAN 


STATE EXAMINATIONS for registration 
of engineers and land surveyors are 
scheduled to be held in the near future 
as follows: 

MICHIGAN—By the State Board of Ex- 
aminers for Registration of Architects, 
Engineers, and Surveyors, June 13-15 
For architects at the University of Mich- 
igan; for engineers and surveyors at the 
University of Michigan, lronwood, 
Houghton, and Michigan State College 


Brief News 


Tue TVA Encrneers have started sink- 
ing test drills to determine foundations for 
the proposed Chickamauga dam on the 
Tennessee River, a few miles from Chatta- 
nooga. Other sites are still being consid- 
ered by the Tennessee Valley Authority, 
but the results of the core borings now 
under way will determine where the $28,- 
000,000 dam will be erected across the 
river. 


Cost or Proposep SEWAGE DrIsposat 
PLant at Fields Point, Providence, R. I.. 
will have to be increased -from $475,000 
to $605,000 because of an increase of 25 
per cent in the price of materials. The 
total amount of bids received to date is 
$538,071, to which must be added a royalty 
fee of $30,000 to the maker of the disposal 
equipment. Changes in the design of the 
plant since the project was first studied in 
1930 have reduced the cost over $100,000 
and studies of operating costs have indi- 
cated a power cost reduction of $38,000 
per year from the original estimate of 


$71,000. 


APPLICATION OF THE Cartro, ILL., Bripce 
ComMission for a permit to construct a 
toll bridge across the Ohio River at its 
mouth, is being opposed by the Mississippi 
Valley Association on the grounds that a 
bridge at that location would destroy the 
strategic advantages of the confluence of 
the Ohio and Mississippi rivers in time of 
war, and also that the bridge would inter- 
fere with navigation on the rivers. The 
association holds that no bridge should be 
built closer to the Mississippi River on the 
Ohio than the present railroad bridge, 
which is 3 miles from the mouth of the 





Ohio The proposed brids W 
} 


2.000.000 and w 





vey of the proposed project several months 
aZQvu. 


Personals 


Curystat Brown has been appointed 
superintendent of the Wanaque Reserv 
by the North Jersey District Water Sup 


Commission, 


Frep B. Crossy, for the past 17 year 


engineer of the Morgan Construction (¢ 
W orceste r. Mass., has been elected pres 
dent of the Worcester Engineering Society 


Georce F. Corrertiy, formerly 
port commissioner, h is been retain | by 
the city of Bellingham, Wash., as con 


sulting engineer on public works projects 


Joun G. Crarke, former town engineer 
of Southbridge, Mass., has been appoint 
held engineer for the Worcester district 
on ERA projects 

J. M. Rosertson, consulting engineer, 
has been appointed by the Montreal Board 
of Trade as its representative on the com 
mission that is to study the need of a 
sewage disposal plant for the city 


Joun J. Crowe has been elected pres 
dent of the American Welding Society 
Mr. Crowe is engineer in charge of appa 
ratus research for the Air Reduction Co.. 
Jersey City, N. J 


NATHAN L. Situ, who has been acting 
chairman of the Maryland state roads 
commission for the last few months, has 
become chief engineer, succeeding Harry 
D. Witiiar, Jr, who held the post for 
seven years. 


May. Gen. Lyte Brown, former .Chief 
of Engineers, U. S. Army, has been named 
commander of the Panama Canal depart- 
ment, to be effective upon the departure 
of May. Gen. Harotp B, Fiske, the pres 
ent commander, who is to retire in No- 
vember. 


Joun R. Peavy, former Mobile County 
engineer, has been appointed chief of the 
Alabama highway maintenance department. 
H. D. BurnumM is serving as acting en- 
gineer in charge of the first division; R. D 
JorpAN has become head of the second di 
vision; J. B. Rutiepce has charge of the 
third division; S. J. CUumMMINGs is in charge 


of the fourth division. 


Mayor Roy D. Burpickx, who for the 
past four years has been in charge of the 
procurement planning branch, office of as- 
sistant secretary of war, Washington, 
D. C., will go to Memphis June 15 as 
assistant to Col. Eugene Reybold. Mem- 
phis district engineer. Maj. Burdick will 


replace Lreut. Tuomas A. LANE, assistant 
to the district engineer, who has been 
ordered to duty at Fort Belvoir, Va. 


Obituary 


Henry E. Moore, an « 
park department of New York City, died 
at his home recently after a short illness. 


Crarces E. ANGILLY, engineer in charge 
of structural design for the Los Angeles, 
Calif., Department of Water and Power, 
died there May 10 at the age of 46. Mr. 
Angilly, a member of the city department 
for nineteen years, was a member of the 
American Society of Civil Engineers. 


CuHar.es N. Brack, 67, died at his home 
in San Francisco May 15. Prior to 1922 
Mr. Black was manager of the New York 
office of Ford, Bacon & Davis and at the 
time of his death he was a director in that 
firm. He was born in New York City 


ngineer in the 
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on March 16, 1867. He graduated from 
Princeton University with an A.B. in 1888 
and an E. E. in 1890. In 1899 he entered 
the employ of Ford, Bacon & Davis. 


E. E. Parker, chief engineer, Wisconsin 
highway commission, died May 16 in Madi- 
son, Wis., at the age of 51. He was gradu- 
ated from the University of Wisconsin in 
1908 and for many years prior to his 
present position which he assumed two 
years ago had been city engineer of Madi- 
son. He was an active member of the 
American Society of Municipal Engineers 
and the Engineering Society of Wisconsin. 


James Hupert VAN WAGENEN, com- 
missioner of the International Boundary 
Commission, died in Washington, May 17, 
after a month’s illness. Mr. Van Wage- 
nen, who was 54 at his death, had for many 


years been prominent in Washi: 
neering circles. He had been at 
president of the District of Colun 


tion, American Society of Civil En 


and also of the 
Engineers. 


Washington S; 


Avucustus W. 
ington, D, C., May 7. Mr. Jone 
ated from Antioch College and the 


sity of Ohio and later became chi: 


neer of several interurban railr 


Ohio. 


and as. chief 
R.R. Mr. 
gineer of the 


engineer of the 


John B. Carter Co. 


road work in Maryland and Indiana 


1923 he has been sales engineer 


Kentucky Rock Asphalt Company. 


Jones, 73, died in 


He also served as engineer . 
struction and location on the C.C.& 


Jones was at one time cl 


CONSTRUCTION STATISTICS OF THE WEEK 


NGINEERING construction awards for the week total 

$34,299,000, a gain of $12,619,000 over last week. State and 
municipal awards amounting to $18,335,000 and federal work at 
$10,777,000 are responsible for this rise. Federal awards are the 
highest this year. Private awards at $5,187,000 are considerably 
below last week. 

Gains are recorded in public buildings at $5,481,000 ; 
roads at $6,096,000; waterworks at $2,045,000; 
000; bridges at $903,000; and earthwork, irrigation, drainage and 
waterways at $7,409,000. Other classes of work are low. 

The larger projects include: machinery for steel strip mill at 
Gary, Ind., for American Sheet and Tin Plate Co., $1,000,000; 
post office at San Antonio, Tex., $1,780,000; parcel post building, 
Detroit, Mich., $845,000; highway awards by Texas, $806,000; 

Tennessee, $515,000; by Onondaga County, Syracuse, N. Y., 


$900,000; road surfacing materials for state highway department 
Wisconsin, $1,112,000. At Eureka, Calif., contract was let 
headworks and 20 mi. pipe line for Mad River Water Supply 
System, $1,124,000; at Chicago, Ill., for Divisions D, E, and F and 
Contract 3 for Southwest Sewage Treatment Works, $5,768,000. 
Dam 26 on the Mississippi River at Alton, III1., $4,866,000 and levee 
work in West Atchafalaya Levee ao Louisiana, $1,385,000, 
were put under contract by the U. S. Engineer Office. 

New capital includes £4 184,000 in state and municipal bond 
sales and $858,000 in PWA allotments for federal work. Reduc- 
tions and rescissions of PWA allotments again exceeded reallot- 
ments with the net result of lowering the amount of PWA allot- 
ments outstanding by $4,513,000. The large allotments of relief 
works funds noted elsewhere in this issue have not been included 
as they have not yet been approved by the President. 


streets and 
sewers at $6,674,- 


CONTRACTS 
(Thousands of Dollars) 
Weekly Average Week 
May Prev.4 May 2 
1934 Weeks 1935 
$3,144 $2,347 $10,77 
and municipal 14, 597 10,901 18,32 


ire WEEKLY Adeeb 


Federal Government 7 
State Bf 
Tot ul public 
Total private 


$34,299 
$516,063,000 
NEW PRODUCTIVE CAPITAL 


(Thousands of Dollars) 


Week 

1935 May 23 

State and municipal $4,154 $162,454 

PWA allotments, S&M.—4,513 —49,032 

RFC loans, S&M ‘ 84 
Corporate issues 


PWA allotments, private 


Week's total 
Cumulative to date: 
1934 $574,432,000 1935.. 


$2: 3,348 $19,535 


CUMULATIVE CAPITAL AND 

ENGINEERING CONSTRUCTION 

CONTRACTS AS’ REPORTED 
BY E.N-R 


Cumu- 
lative 


of Dollars 


8 8,619 

Total, Non-Federal. —$35° $1 

PWA allotments, Federa! 
Constr. 


Millions 


9,907 
Total new capital $132,032 
Cumulative to date 
1934...$426,640,000 1935 
Cumulative to date 
1934...$416,874,000 1935...$131,533,000 


Note: These figures include private bonds, 
and stocks sold for productive purposes; 
state and municipal bonds for construction; 
PWA loans and grants to states and munic- 
ipalities, including the special highway 
funds; PWA private loans, and allotments 
for Federal construction. Negative amounts J 
in PWA totals indicate excess of rescissions eee — Ar ner ae ae ane 
and reductions over reallotments and in- js = 
creases in outstanding allotments. Pera yeas 43 ent rye = i tea tied rer 
AS REPORTED BY E.N-R 


32,032,000 


ae | 


ct tice nccatcinceinctie 


INDEX NUMBER 


E.N.R.- 1913 1926 E.N.R.- 1913 1926 
Cost = 100 = 100 Volume = 100 = 100 
May, 1935.. 194.06 93.28 Apr., 1935..130 
Apr., 1935. 194.50 93.49 Mar., 1935..106 
May, 1934..199.61 95.95 Apr., 1934. 109 
1934 (Av.)... 198.10 95.23 1934(Av.)..114 
1933(Avy.)...170.18 81.80 1933(Av 102 
1932(Av.)...156.97 75.45 1932(Av 127 


s of Dollars 


Million 
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